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TEMPERATURE, PRESSURE, DENSITY, AND
WIND MEASUREMENTS WITH THE
ROCKET GRENADE EXPERIMENT, 1960-1963

by

W. Smith, L. Katchen, P, Sacher,
P. Swartz, and J. Theon

Goddard Space Flight Center

SUMMARY

Complete data from 28 rocket grenade experiments at
Wallops Island, Virginia, and Fort Churchill, Canada, are
presented. Pressures, temperatures, densities, and winds
have been derived directly from the recorded times of ex-
plosions and sound arrivals; but no attempt has been made
to analyze the meteorological significance of these meas-
urements. Error analyses on 16 of the Wallops experiments

are also included.
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TEMPERATURE, PRESSURE, DENSITY, AND
WIND MEASUREMENTS WITH THE
ROCKET GRENADE EXPERIMENT, 1960-1963

by

W. Smith, L. Katchen, P. Sacher,
P, Swartz, and J. Theon
Goddayvd Space Flight Center

INTRODUCTION

During the period 1960-1963, a total of 28 rocket grenade experiments were carried out by
Goddard Space Flight Center at Wallops Island, Virginia, and Fort Churchill, Canada. It is the
purpose of this report to present the complete data from these experiments., The data have been
reduced but not analyzed, i.e., the physical measurements (pressure, density, temperature and
winds) have been derived directly from recordings of the times of grenade explosions and sound
arrivals, and from the rocket trajectories; but no attempt has been made to analyze the measure-
ments for their meteorological significance. Rather, this report should be considered as a record
of the unsmoothed, raw measurements which may serve as the basis of further investigation and
interpretation of the structure of the atmosphere. This is the first such report since the program
started in 1960, As the program continues, future results will be documented in similar fashion.

The grenade experiment is one of the several techniques employed in NASA's Meteorological
Rocket Sounding Program, the objective of which is to obtain as representative as possible a sam-
ple of the synoptic structure of the mesosphere and lower ionosphere. In order to extend the find-
ings over the widest possible geographic area, and perhaps eventually to attain a global network
of soundings, the NASA launchings are coordinated whenever possible with soundings in other parts
of the world. The instrumental details and methods of data reduction have been thoroughly de-
scribed elsewhere.*

EXPERIMENTAL METHOD

One and two pound explosive charges (grenades) are carried aloft in the nosecone of a Nike-
Cajun sounding rocket. The grenades are ejected and exploded at 4-6 km intervals, Either a pre-

cise radar such as the FPS-16 or a doppler tracking system, or both, are used to determine the

*Nordberg, W., and Smith, W., “The Rocket Grenade Experiment,” NASA Technical Note D-2107, March 1964.



rocket position and hence the exact position of the explosion. The time of the explosion is detected
by small rocket borne infrared photocells and telemetered to the ground. A ground based array of
hot wire microphones with frequency response peaked at 4 cycles per second is used to detect and
record the sound waves from each exploding grenade. The measured experimental parameters are
the times of the grenade explosions, the positions of the grenade explosions, and the times of ar-
rival of the sound waves at the ground based microphones.

Elevation and azimuth angles are computed for each arriving sound wave front by applying a
least-squares fit to the arrival times at the various microphones. Each wave is then analytically
traced up through the atmosphere by means of Snell's law. Data from radiosonde ascents or from
small meteorological rockets obtained at the time of the grenade soundings are used for this trac-
ing up to the first explosion; above this, the results of the experiment itself are used for each suc-
cessive explosion. This apparent position of the wave is then compared with the Enown position of
the wave source, the grenade explosion. The amount by which the sound wave has been displaced
horizontally from one explosion to the next is a measure of the average wind velocity vector in the
layer between any two adjacent explosions. The average speed of the sound, and hence average
temperature between two adjacent explosions, may also be determined. This analysis yields an
altitude profile of temperatures and winds as a direct measurement. The temperature profile con-
sists of discrete points, each representing an average value for an altitude layer between grenade
explosions. It may be used to derive density and pressure profiles, if the pressure or density is
known at a given level at the bottom of the temperature profile; and the latter data are available
from the accompanying radiosonde. Pressure is calculated by use of the hydrostatic equation, and
the ideal gas law; an integration is performed over the temperature profile starting at the known
pressure. The density at any level is then computed from the pressure, temperature, and univer-
sal gas constant.

During the period between July 8, 1960 and December 7, 1963, 23 successful rocket grenade
soundings were conducted from Wallops Island, Virginia (37° 50'N, 75° 29'W). In addition to of-
fering excellent launch and tracking support, the geographical location of Wallops Island makes it
a good middle-latitude observation site. Five soundings were conducted from a sub-arctic range,
Fort Churchill, Canada, (58° 47'N, 94° 17'W) in the period between December 1962 and March 1963.
Originally, it was planned to distribute the number of firings about equally between the two sites,
but a fire early in 1961 destroyed part of the Fort Churchill launch facility, and it was not opera-
tional again until November 1962, Table 1 lists the soundings conducted. Four of the recent fir-
ings from each site were conducted nearly simultaneously.

The results of the 28 soundings are presented in Figures 1 through 43. In Figures 1 through
28, the directly measured parameters of temperatures and winds are tabulated (actual computer
printouts) in the columns on the left side of the page immediately above the graph. Tables of pres-
sure and density devived from the temperature profiles are also shown. The temperatures were
linearly interpolated between each of the measured points.



Table 1

Dai:es, Times, and Locations of GSFC Grenade Experiments 1960-1963

Date Local Time Location
8 July 1960 2259 Wallops Island
14 February 1961 1850 Wallops Island
16 February 1961 2126 Wallops Island
5 April 1961 0757 Wallops Island
5 May 1961 1800 Wallops Island
5 May 1961 2354 Wallops Island
13 July 1961 1707 Wallops Island
14 July 1961 1102 Wallops Isiand
20 July 1961 0530 Wallops Island
16 September 1961 1855 Wallops Island
1 March 1962 1901 Wallops Island
2 March 1962 0615 Wallops Island
23 March 1962 1854 Wallops Island
27 March 1962 1904 Wallops Island
17 April 1962 0428 Wallops Island
6 June 1962 2005 Wallops Island
7 June 1962 2053 Wallops Island
1 December 1962 1625 Wallops Island
4 December 1962 0105 Fort Churchill
6 December 1962 0032 Wallops Island
5 December 1962 2343 Fort Churchill
20 February 1963 1734 Fort Churchill
20 February 1963 1847 Wallops Island
28 February 1963 1547 Fort Churchill
28 February 1963 1711 Wallops Island
8 March 1963 1901 Wallops Island
8 March 1963 1801 Fort Churchill
B 7 December 1963 0812 Wallops Island

Winds and temperatures below 30km obtained from radiosondes, and below 50 km from smaller
meteorological sounding rockets (Arcas* and Hasp! whenever available) launched nearly simul-
taneously with the grenade soundings are shown graphically. Winds and temperatures above 40 km
from the grenade soundings are shown on the graph.

RESULTS

In the results from these soundings all data points, regardless of our degree of confidence,
are presented in tabular form. Some individual data points may be subject to later revision, as
there may be occasional errors in some of the records which have not yet been detected. In the

*eData Report of the Meteorological Rocket Network, Spring 1961 Firings,” U.S. Army Signal Missile Agency, White Sands Missile
Range, New Mexico, September 1961.

1‘Private Communication from M. J. Parker, Naval Ordnance Laboratory, White Oak, Maryland.
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preparation of these graphs some data points, where such errors seem obvious, were omitted and
the graphs note the omissions. For the most part, these occur at the upper altitude limit of the
experiment where the signal-to-noise ratio of detected acoustic waves is poor. Random errors
contained in either the measurements or in the data reductions can usually be recognized by com-
paring two adjacent data points. Since these errors will generally be contained in the parameters
(time and space coordinates of the explosion) associated with one individual grenade explosion, the
temperature data points both below and above this explosion will contain errors of approximately
equal magnitude but opposite sign. Therefore, if large excursions of this nature occur between
two adjacent data points, it is very likely that the recordings from the explosion between these two
data points were in error.

ERROR ANALYSIS

An error analysis was run with the aid of a digital computer on 16 of the 28 experiments re-
ported. The firings considered were the first 16 conducted from Wallops Island. The following
nomenclature is used in the error analysis:

Aw - Difference in west coordinate between successive grenade explosions.
An - Difference in north coordinate between successive grenade explosions.
h - Difference in altitude between successive grenade explosions.
w - Wind direction in the layer.
W - Wind speed in the layer.

¢ - Speed of sound in the layer = k(T)!/?, where k is a proportionality constant depending on
molecular mass, the ratio of specific heats, and the universal gas constant.

¢ - Azimuth angle of sound wave for upper explosion.
7 - Travel time of sound wave in layer.

K - cosecl +W,cos (¢, -~w,)-Wcos (¢, -w) , Where c, is the mean speed of sound over the
microphone array; ¢ is the elevation angle of sound wave for upper explosion; W, is the

wind speed over the microphone array; and o, is the wind direction over the microphone

0

array.
t - Travel time of sound wave from grenade explosion to ground.
T - Mean temperature in layer.

At - Time difference between microphones introduced by changing the time of arrival at one
microphone,




6! - Elevation angle from ground to apparent position of upper grenade explosion as obtained by
ray tracing.

In order to determine the error function, deliberate errors were introduced in the following
experimental parameters:

A, Position of grenade explosions
1. North: 200 meters
2. West: 200 meters
3. Up: 50 meters

B. Travel time of sound from explosions to ground: 0.3 second.

C. Time of arrival at one of the 6 microphones relative to the other five microphones:
0.02 second.

It was determined that an error in one of the foregoing parameters for any given grenade will
cause wind and temperature errors in the two layers adjacent to the grenade. The temperature
errors, in general, will be of opposite sign and approximately equal in magnitude. There are slight
errors introduced in the remaining layers above the grenade; however, these are negligibly small.
The errors in the temperatures and winds due to errors in the coordinates of the explosions are

given by:
oW _ sinw,
S T W
oW _ cosw .
?%/n ~ 7 (2)
oW 6
5 = COt_Tucos (@-¢); (3)
¢ _ sin ?, h2K et (4)
ddw B CcT T2 (K2 _ 2C2) K ’
dc cos ¢, h2K _ 2] : (5)
3An T Tcr |72 (K2-2¢2) K |7
dc _ 1 |h’Kcot 6, - hK37 . c?cot 6, 6)
oh cT T2 (K2 _ 2C2) K )

In the error analysis, the north and west coordinates of alternate grenades were changed by
-200 m, and the up coordinates were changed by -50 m. This means that dAw and dAn for adjacent
layers were alternatingly +200 and -200, and dh for adjacent layers were alternatingly +50 and



-50. The azimuth angle changes slowly with altitude. Generally, sin ¢, and cos ¢, do not change
sign during an experiment; thus the signs of (3c/2Aw)dAw and (2c/3An)dAn alternate regularly from
layer to layer as the coordinates of alternate grenade explosions are changed. This accounts for
the regular alternation of the temperature error, since all other signs in the equation for 3¢/3Aw,
9c./30n remain constant during an experiment. Similarly, it can be seen from the expression for
dc/%h that all the quantities retain the same sign throughout an experiment. Thus, the same regu-
lar alternation for the signs of the (dc/3h)dh will occur for successive grenades.

The situation is different, however, for oW/3Aw, 3W/9An, 9W/9h, The sign of 9W/9Aw depends on
the sign of sin » which in turn depends on the value of ». Since «» may vary from 0 to 360°, sin
may be either positive or negative. The same is true for the sign of °W/94n, which depends on cosw.
Hence, we expect no regular alternation from layer to layer in the sign of the wind error. The sign
of 3W/2h depends on the sign of cos (w-¢,) which in turn depends on the value of w - ¢ . Although ¢,
changes slowly and in general remains in the same quadrant, » can vary from 0 to 360°, and hence
w ~ ¢, can be positive or negative. Thus, (9W/oh)dh exhibits no rvegular alternation in sign. In
summary, we can see that the signs of dc/9Aw, 9¢/24n, dc/%h are constant and hence an error in
the coordinates of one individual grenade explosion will cause a positive error in the measured
temperatures in the layer below the explosion if a negative error is caused in the layer above the
explosion, and vice versa. In general, the magnitudes of the temperature errors caused by an
error of the explosion coordinates between two adjacent layers are approximately equal.

However, this does not hold for wind errors. The error functions for the wind speed are pro-
portional to sin w, cos wand cos(w- ¢ ), which may vary considerably from layer to layer. The
error functions of c, however, are proportional to ¢, and ¢, which do not vary greatly from layer

to layer.

The two other parameters of importance to the errors in addition to the grenade explosion co-
ordinates were investigated in a similar manner. These parameters were: the time differences,
At, between arrival of the sound wave at any two microphones within the array of six; and the
travel time, t, of the sound from the explosion to the ground. The parameter At is important be-
cause the direction of the arriving sound wave front is derived from those differences, while t
enters primarily in the calculation of the speed of sound in the layer. An error of .02 second was
introduced into the arrival time at one microphone without altering the arrival times at the re-
maining five microphones, while an error of .3 second was introduced into t. As in the case of the
coordinates of the grenade explosions, these errors were introduced only for alternate grenades.

A typical result of the error analysis is presented in Figures 29 through 38. From a study of
these figures, the following conclusions can be reached:

1. Relative errors in the North and West coordinates of 200 meters will significantly affect
only winds by about 10 m/sec but not the temperatures.

2. Relative errors in the up coordinates of 50 meters will cause significant errors of about
5°K in temperature, but not in winds.
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3. An error of .3 second in t will give rise to large temperature errors ~ about 10°K — but
in general only very small wind errors.

4, An error of .02 in the relative arrival times between microphones will cause the largest
errors in both winds and temperatures: 10-40 m/sec and 10-25°K. The error analysis
clearly shows that an error introduced into the input parameters of a grenade significantly
affects only the layers adjacent to the particular grenade. No significant error is intro-
duced into the calculated winds and température for succeeding grenades, and hence only
the layers adjacent to the grenade in question need be considered.

Table 2 gives the average error functions for the 16 firings tabulated by layers. Figures 39
and 40 are graphs of the two functions which are most strongly altitude dependent, 3T/9At and
3W/2At, showing quite clearly the increase of the error function with altitude.

Table 2
Absolute Average Error Functions
t+.3 sec North-200m West-200m Up-50m At +.02 sec
L
ayer Temp. Wind Temp. Wind Temp. Wind Temp. Wind Temp. Wind
(°K) (m/sec) (°K) (m/sec) (°K) (m/sec) (°K) (m/sec) (°K) (m/sec)
1 10.1 .5 .9 3.9 7 9.2 5.4 .8 11.7 12.2
2 10.2 S .9 5.3 T 10.6 5.6 .6 15.2 18.5
3 13.0 1.0 .9 5.2 .8 11.9 6.7 .8 16.3 22,0
4 10.5 1.1 .6 4.6 .6 10.7 5.8 .6 17.8 22.3
5 8.4 .9 4 2.5 4 9.5 4.6 .5 12.0 16.9
6 7.7 1.0 4 3.7 .5 8.7 4.5 N 15.1 26.4
7 10.0 1.3 .4 6.0 .5 10.6 5.6 .8 16.3 25.3
8 9.2 1.2 4 6.3 .7 10.3 5.6 7 20.9 31.9
9 117 2.3 .5 5.8 .8 12.1 6.4 .8 21.4 30.5
10 8.3 2.4 .5 8.2 .8 9.3 5.4 .7 22.5 41.1
11 11.5 5.2 4 9.8 7 11.4 6.4 .5 22.4 35.2

Figure 41 shows the dependence of 3T/3At upon zenith angle. As the zenith angle increases,
the error function increases nearly linearly. Thus, to make the experiments as accurate as pos-
sible, it is desirable that the sound propagation be as nearly vertical as possible. A zenith angle
of 0° would, of course, be ideal; however, range safety considerations make this impossible, and
at Wallops Island the zenith angles usually lie in the range from 15° - 30°. The zenith angles at
Fort Churchill are generally less than 10°, and the probable error in the Fort Churchill data is
therefore correspondingly less.

The magnitudes of the errors assumed in this analysis were chosen arbitrarily large for con-
venience in calculation. The actual resulting errors will be much smaller, as will be shown below.
The magnitude of the actual errors in the rocket grenade experiment is determined by multiplying
the error functions dW/9Aw, 9W/9An, 3W/23Ah, etc., by the value of the actual errors in Aw, 4n, h, At,
and t. The maximum error is calculated by summing all the partial errors:



oW oW )
—dA — dA —— dA .. - .
<3Aw\d WS n+3Ahdh+ etc)

The actual errors in coordinates and times are estimated in the following manner:

The position of the grenade explosion is determined by two totally independent tracking meth-
ods, DOVAP and radar. The agreement of these two systems with regard to the coordinates An,
Aw and h in general is better than 20 meters. The result is a maximum temperature error of 1°K
and maximum wind error of 1-2 meters/sec, according to the error functions. The time of the
grenade explosion, determined primarily by rocket borne infrared photocells, is telemetered to
the ground equipment. The time of grenade explosions may also be determined by ground based
flash detectors or radar signal strength records. It has been shown that this time can generally
be determined within +.001 second. The errors in determining the arrival time of the sound at the
ground range from +.001 to +.010 second. Thus, the maximum error expected in determining the
travel time (t) of the sound between explosion and ground is approximately .01 second, which re-
sults in a temperature error of 0.3°K and virtually no errors in winds. By far the largest contri-
bution to the total error comes from errors in At, which also range from .001 to .010 second,
depending upon the background noise level and the altitude of the explosion. The error in At is
obtained by determining typical discrepancies among a number of independent At readings for
each explosion. These errors result in temperature errors ranging from 1°K at 40 km to 15°K at
90 km, and wind errors from 1 to 16 m/sec over the same altitude range.

The maximum errors in the 16 soundings considered in this error analysis are presented in
Figures 42 and 43, which clearly show the increase of the maximum errors with altitude. This
increase is to be expected, since the amplitude of the sound waves will decrease rapidly with in-
creasing altitudes, making it difficult to distinguish the grenade explosion from the background
noise level. Since the determination of the relative arrival times between microphones is by far
the most critical measured parameter, the largest part of the maximum error is due to the atten-
uation of the sound wave with altitude.
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Figures 1 through 28

Graphs and tables of temperatures, winds, pressures,
and densities derived from 28 rocket grenade firings,
1960 -1963.



8 JULY 1960, 2259 EST, WALLOPS ISLAND, VA.

FIGURE 1
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FIGURE 2
14 FEBRUARY-1961, 1850 EST, WALLOPS ISLAND, VA.
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Jhols000 05  .B8702238 02 .1183190 02- .25623%27 O3
U .5045000 05 7638526 02 .1025884 02- .29593998 03
< 60 .5145000 05 .671599k 02  .B905447 03- .262T7319 03
= .5245000 05 .5914699 02 .TTHATO3 03~ .2660639 03
: .5345000 05 ,5217455 02 .6THT233  03- .2693960 03
T 55000 05 60968k 02 .5888430 03- .2727280 03
o .5545000 05 4073033 02 .5263770 03~ .2695T4T 03
w .5645000 05 .3589853 02  (UTT6HTS 03- .2618348 03
40 5745000 05  .3152155 ©O2 .4321850 03~ .2540949 O3
.5845000 ©5 .2756824 02 .3898576 03- .2u63549 03
5945000 05 .24008B6 02  .3505355 03- .2386149 O3
6045000 05 .2081485 02 ,.3140903 03- .2308750 03
6145000 05 .1T97386 02  .2T7h6k2  03- .2256798 03
.6245000 05 .1549T16 02 .2388385 03- .2260507 03
20 6345000 05 .A336562 02 .2056503 03- .2264216 03
L6U45000 05  ,1153058 02 .1T71253 03- .2267925 03
6545000 05 .9950316 0L .1526008 03- .2271634 03
RADIOSONDE ~ H}‘— .6645000 05 .8589099 01 .1315100 03- .2275343 03
4] 6745000 05 . THLTOTO 01 .1132002 03- .2282672 03
6845000 05 .6ho98TT 01 .9718122 O4- .2297B870 O3
060 200 540 280 6045000 05 .5545036 01 .B351683 Oh- .2313069 03
WIND .TOU5000 05 .4B01653 01 .7184823 oh. .2320268 03
TEMPERATURE (°K) (m/sec) .T1k5000 05 k162011 ©01 .6187322 Ok~ .2343466 03
.T245000 05 .3611072 01 .5333694% Ok~ .2358665 03
LEGEND .T345000 05 .31%6058 01  Jhk6o2kz2  ok- ,2373864 03
5m/sec A 50m /sec
les:
or less NORTH
| 10m /sec
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FIGURE 3
16 FEBRUARY 1961, 2126 EST, WALLOPS ISLAND, VA.

WIND DIRECTION WIND SPEED TEMPERATURE EEIGHT HEIGHT PRESSURE DENSITY TEMPERATURE

degrees m/sec degrees Kelvin meters meters nt/sq meters kg/cu meters degrees Kelvin

2,86, 18,130565 234.89309 33683.750 3045000 05 ,1172100 O4 .1770008 0l- .2307000 03
236.6926.3 36.59%28 2h3, 78259 39602.218 .31kso00 05 .101272hF  oh  .152078% 01- .2319966 03
269.1T739 83,6861485 267.014TT7 43709,046 3245000 05 .B757722 03 .1307817 01- .2332933 03
272.88568 106.25949 264, 04278 L8lLg, 386 .3345000 05 .7579851 03 .1125665 0l- .2345900 03
267.75299 96.220848 258.29199 52904 . 457 JUh5000 05 .6566228 03  .9691282 02- 2360840 03
275.55267 53, 734848 238.25239 STT11.647 3545000 05 .5693507 03 .B3500Th 02- ,2375460 03
235,30198 37.225559 22472909 63107.707 3645000 05  LJhollh3g 03 ,7201560 02- .2390480 03
271.h2547 T1.66T457 246.47889 671362.398 J3TH5000 05 4292708 03  .62170W7 02~ .2405500 03
265.22039 40,61%918 210.58119 70596.187 .3845000 05 3732577 O3 .5372276 O2- .2420519 O3
259.91388 81.029823 237.40589 TTO4T.812 .3945000 05 ,3248481 03 L u6UGESE  02- .2U355%9 O3

Juols000 05  .2832k92 03 .3969752 02- .2uB85784 03
Jdaksooo 05 LabkTTOTR 03 3394386 02- .2542354 03
L2uso00 05 .2172Ths 03 .2012549  02- .2558923 O3

100 A3hks5000 05 L1911267 03 .250Th62  02- .2655493 03
LAhls000 05 .1684033 03 .22001049  02- .2665502 03

JAs5h5000 05 .14Bho03 03 .19MM181  02- ,2659232 03

heksoo0 05 1307393 03 .1716853 02~ .2652963 03

A7u5000 05 1151502 03 L1515720 02- 2646693 03

80 845000 05 .1013933 03 L.1337810 02- .2640%20 O3
Loks000 05  .Boohke22 02  L1183270 02- .2627511 O3

.5045000 05 .7850110 02 .1045991 02- ,2614603 03

5145000 05 .6901172 02 .9241122 03- .260169F O3

; .5245000 05 .6063301 02 .B159643 03- .2588786 03

( .5345000 05 .5321813 02 .7241816 03- .2560179 O3

60 545000 05 4662762 02  .6450012 03- .2518404 O3

T N 5545000 05 hOT6M93 02  .5733930 03- .2476809 O3
& 5645000 05 .3555969 02 5087391 03~ 243512k 03
— SThS000 05 3094737 02 LLS0u63%F 03~ .2393439 03
T 5845000 05 . 02 .3961082 03~ .2364ko2hk 03
] 5945000 05 .2330782 02 3471657 03- .2338962 03
£ a0 .60L5000 05 .2018126 o©02 .3038519 03- .2313899 03
"4 6145000 05 1744751 02  .2655686 03~ ,228883T 03

/] 6245000 05 .1 02 .231T75hk 03~ .2263TTh O3

ay 6345000 05 ,12990T3 02 .1998315 03- .2264789 03

LOUl5000 05 1122462 02 1688529 03~ ,2315908 03

L545000 05 .9T30046 01 .1432088 03- .2367028 03

20 ﬂz .6645000 05 LBUG0633 o1 03- .28kt 03
6785000 05  JT3TSTTO 01 1046653 03~ .2u5506F 03

RADIOSONDE K 6845000 05 6416538 01  .9536543 - 2344056 03

6945000 05 5544697 01 L8650435 ok~ .2233088 03

.T085000 05 4755990 01 ..7808105 oOb- .2122040 03

\ .TIb5000 05 4086359 01 .6615826 Ok~ .21k1312 03

0 .T2h5000 05  J3BOLSSh 01 .5561265 Ok- .2182890 03

160 200 240 280 winD .T345000 05 .29948k6 01 .L690363 Oh- 2224468 03

o .THiS000 05 .2581307 O1 . 5ol Oh- 2266046 03

TEMPERATURE (°K) (m/sec) .TS45000 05 .2230991 01 3368146 8hl+- 2307625 03

LT645000 05 .1933332 01 .2867109 - .2349203 03

LEGEND STTH5000 05 .1679607 O .ohhBoaT ob- .2380L05 O3

\ 5m/sec A 50m/sec
or less J NORTH
| 10m /sec
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FIGURE 4
5 APRIL 1961, 0757 EST, WALLOPS ISLAND, VA

WIND DIRECTION WIND SPEED TEMPERATURE HEIGHT
degrees m/sec degrees Kelvin meters
278.04568 35. 738597 258,56097 L33k, 659
267.40359 ho.301197 267.20568 5124k, 250
335.20639 41.921638 269, T7hhT 56138.988
177.28808 39.535289 238,58029 61859.648
160.35488 66.775513 233.18949 695T7.523
94.937965 25.101959 49.960929 T15558.476
100
80
DATUM QUESTIONABLE ——
~ 60 \ %
£
=2 m
£
T} U |
T 40
RADIOSONDE \
0 \
160 200 240 280 winD
TEMPERATURE (°K) (m/sec)
LEGEND
L 5m/sec A 50m/sec
|
or less NORTH
| 10m /sec

HEIGHT
meters

2877900
- 2977900
- 3077900
«3177900
«32T7900
«33TT7900
3477900
«35T7900
3677900
«3TT7900
3877900
3977900
Lot7900
1177900
L2T7900
4377900
L7900
4577900
4677900
4777900
4877900
4977900
5077900
.5177900
.52T7900
-53T7900
. 5477900
5577900
.56T7900
5TTT900
5877900
«59T7900
.E0TT7900
6177900
6277500
6377900
6477900
.65T7900
L6ETT900
6TT7900
.6877900
6977900
7077900
7177900
- T277900
. T3T79C0
LTUTTI900
«75T7900

PRESSURE

nt/sq meters

.1516800
+1307983
110019
9765115
.8453935
. 7328085
. 6360084
5526712
1808323
.4188¢7C
3652430
.3188796
.2787158
.2438811
2136335
.1873388
.164kkho7
.1444530
.1260788
.1116915
.9830851
.86581475
. 7630761
. 6728665
+5935381
.523711k4
JLg22301
4080811
. 3600563
.3170350
2784159
. 2438266
.2109195
1853705
.1610878
+1399185
.1214860
1054423
.9148293
7934166
6878553
5945888
« 5080049
Lo22664
3379725
.2554099
. 1750306
.1C66288

o4
ob
ok
03
03
03
03
03
Q3
03
03
03
03
03
03
03
03
03
03
03
02
[07]
02
02
o2
o2
02
02
02
o2
Q2
o2
02
o2
02
02
o2
o2
0l
oL
oL
o1
o1
o1
01
01
0l
o1

DENSTTY TEMPERATURE
kg/cu meters degrees Kelvin
2325785 Ol- ,227h000 03
L19863T4 Ol= ,2294032 03
1700549 Ol-  L231L063 03
1457528 0Oi- .233L095 O3
,1251086 01~ .2354107 O3
L1075323 Ol= .2374159 03
.9254697 Ce~ .239k191 03
LT975310  02-  L2blhup23 03
6881542 02~ ,2L3hos5 03
.5645215 02~ ,2usLoBT 03
.S1h2620 O0z2- 2474318 03
Jlis®766 02-  L249h350 03
.3861788 02- .2514382 03
3352423 02— L253LL1L O3
.2913607 02- .255LLLE O3
.2535110 02- ,257hhW78 03
.2210914  O2- ,2591168 03
.1932846  02- 2603670 03
.1600008 02~ ,2616191 03
.1480257 C2- 2628702 O3
.1256719  02- .264121% 03
L113669% 02~ 2653724 O3
LO9TOThL 03~ 2666236 03
.B8763659 03~ 2674863 03
LT715321 O3- 2680111 03
.679L348 03~ .2685359 03
.5085007 03~ ,2690607 03
.5273611 03- 2605855 O3
LT710676 03- L26628k5 03
L4o34h530 03~ 2608316 03
.3798110  03- .2553787 03
.3398800 03~ .2499258 03
3034191 03= .ebhh729 03
2701870 03~ .2390200 O3
2358614 03~ .2379381 03
2054689 03~ .2372395 03
1789078  03- .2365410 03
L1557581 03~ 2358427 03
.1355389 03- .2351kk2 03
L1179009  03-  .234457 03
21025200 03- .2337472 03
9130788 Ok~ 2270172 0%
.9010076 Ok- .1963818 03
8875656 Q- 1657465 03
6714618 O4e  ,1351121 03
8516874 Ok 1044758 03
.8258055  Oh- .738k046 02
6063440 Ok- 6130538 02
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FIGURE 5
5 MAY 1961, 1800 EST, WALLOPS ISLAND, VA.

WIND DIRECTION WIND SPEED TEMPERATURE HEIGHT HEIGHT PRESSURE DENSITY TEMPERATURE
degrees m/sec degrees Kelvin meters meters nt/sq meters kg/cu meters degrees Kelvin
322,41619 11.569830 266,27038 35412, 546 0216280 05 ,%930000 O4% 6212110 ©Ol- .220k000 03
23,538419 22,253669 280.97079 Lio79.898 2316240 05 3372820 oOhF ,5267826 0l- .2230591 03
355.26T79 28, 470070 282,27557 51248.187 2416240 05  .2900022 Ok 476028 01- .2257182 03
178.72689 85.764000 222.41799 59150.648 2516240 05 .249B8031 ok  .3810684 01- .2283TTh 03
L8.711238 56.003578 242,82579 64569.699 2616240 05 .2155583 ok  .3250hb1  O1- .2310365 O3
75.535553 30.775518 223, 67649 69209.59% 2716240 05 .1863%05 Ok 2TTTTRO 01- ,2336956 03
32744299 56.990917 249, 57080 T2776.789 .28162k0 05 ,1613388 ob4 .237811k 01- .2363548 03
57.703057 101.52199 198.17269 75793.546 .2916240 05 .1399306 Ok  ,2039613 01- .2390139 03
70.99THT 147,21499 175.96T176 78695.750 .3016250 05 .1215597 o4  ,1752345 0l- .2416730 03
292.62289 142,18638 278.37927 81482.250 3116240 05 .1057680 Ok .1508107 O01- 2443321 03
3216240 05 .9217052 03  L1300076 01- ,2469913 03
3316240 05 JBokk297 03 .1122571 01~ .2Ug96504 03
hi6oko 05 7031186 03 .9708521  02- .2523095 03
.3516240 05 6154603 03  .8409523 02- .2549687 03
.36162%0 05 .5394973 03 .7295494 02~ 2576278 03
3716250 05 JWT35695 03 6338545  02- .2602869 03
J3016250 05 J4162660 03 .5515215 02- .2620462 03
.39162k0 05 .3663862 03 . UB05TWS 02- .2656052 03
100 Jho162k0 05 322934k 03 4188076  02- .268B6321 03
Js1162b0 05 .2850577 03 .365M019 02- 2717817 O3
4216240 05 .2519952 03  .3193201 02~ .2749313 03
316280 05 .2230891 03 .2794893 02- .2760810 03
JAuhigoho 05 1977669 03 .2W52039  02- .2809858 03
Jhi516280 05 .17shbek 03 .2173837 o02- .2811678 03
80 L616250 05  .1556557 03  .1927h21 02~ 2813498 03
-~ L6005 L1381161 03 .1709129  02- .2815318 O3
[ — 4816250 05  .1225672 03 .1515738 02- ,2817138 03
> 4916250 05 1087815 03 .1344388 02- .2818959 03
< ﬂ’« 5016240 05 .9655710 02 1192541 02- .2820TT9 03
> .51162k0 05 .8571648 02 .1057970 02- .2822599 03
—~ 60 - = 5216040 05 .7598558 02  .9613975 03- .2]53508 03
£ \ .5316240 05 ,6TINSTS 02 .B735839 03- .26TTT63 03
= \ LShigzho 05 L5912643 02  ,7916B35 03- .2602017 O3
= = .5516240 05 .5187170 02 .T153335 03- .2526272 03
5 - .5616240 05 4532802 02  .6UbLIk9  03- .2U450526 03
= .57162k0 05 .39Lhk18 02  .5786521 03~ .237HTE1 O3
T 40 / 5816240 05 L3417126 02  .5178136 03- .2299035 03
.5916240 05 .2946389 02 .4614153 03~ .2224622 O3
ARCAS SONDE " 6016240 05 .2537562 02 .3907762 03- .2262282 03
.61162k0 05 .2190958 02 .3318757 03- .2299%41 03
\ 6216240 05 ,1896299 02 ~ .2826147 03- .2337600 03
5;—r 63516280 05 ,16h5134 02 2412951 03~ .2375260 03
20 y Bh162k0 05 L1091 02 .2065384 03~ .2412919 O3
. J65162k0 05 J12bhoho 02  .180k301 03- .24O3T96 O3
RADIOSONDE % 6616240 05 .1081911 02 .1595M13 03- .2362525 O3
6716240 05 .93T9k9k 01 .1kOT71S  03- .2321254 03
6816260 05 .B111001 01 .1239370 03- .2279983 03
\ 6916240 05 .6995T89 01  .1088671 03- .2238T12 O3
0 .7016240 05 .6039248 01 .910k20k Ob- .2305929 03
160 200 240 280 winD LTL16240 05  .5236649 01 7670169 O4- .2378519 03
TEMPERATURE (°K) (m/sec ) .7216250 05 bseok17 01  .6481866 Ok~ ,2W51109 O3
m/sec 7316260 05  .3977512 01 .5T02h52 o4~ 2430009 03
LEGEND LTh16240 05 . 3M49T36 01 .5318705 Ok~ 2259634 03
Y O/ .721221;3 05 29522973 o1 'ﬁjuwos ghk- .igggggg gg

L S5m/sec A 50m /sec .T6162 05 .2 01 b7kl - .
or | JTTI6240 05 .2107967 01 .3912540 Oh- .1876995 03
rless NORTH .7816240 05 .1758501 OL . oh- .1800485 03
0 7916240 05 .1k70850 01 .2653400 O .1931184 03
L 10m/sec .8016250 05 ,1256051 01 .1903624 Ok~ 2298711 03
8116240 05 .1098134 01 .1434BTT oOb- 2666238 03
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FIGURE 6
5 MAY 1961, 2354 EST, WALLOPS ISLAND, VA.

WIND DIRECTION WIND SPEED TEMPERATURE HEIGHT HEIGHT PRESSURE DENSITY TEMPERATURE

degrees n/sec degrees Kelvin meters meters nt/sq meters kg/cu meters degrees Kelvin
.2216240 05 .3930000 O ,6212110 Ol- .2204000 O3

22561152358 gﬁ%ﬂg Sg%ggg ﬁ.? gg:%g 2316240 05 .3372986 O  .5264708 O1- .2232022 OB
333, 34677 1k . 322%59 271.82907 50066.699 2816240 05  .2900583 O+  .Lh7izoh Ol .2260045 03
36589668 35.042530 267. 24627 57085047 .2516240 05  .2499100 Ok  ,3805162 Ol- ,228806T 03
Lg.B54858 29.259758 24850579 62930.549 .2616240 05 .2157196 Ok 3244834 01~ .2316090 03
13923439 25.1106860 212. 77249 68475.398 .2716240 05  L,1865451 Ok, 2772450 O1- 2344112 03
12k 98700 2.308529 205.17138 3041234 2816240 05 .1616022 O+ 2373374 Ol- .2372135 O3
80.707336 89.750587 185.60189 T6913. 093 2016240 05  .1h02369 O  .2035545 Or- 2400157 O3
234 .36670 352043290 177.44699 19971343 .30162k0 05 ,1219020 o4 1748994 O1- 2428179 O3
550916 so.omeby  aoero  gass.ses TR0 O S O (BB O 2R 2
8.8894186 57.672039 171.12059 B6514.093 336240 05 .B0BSZ72 03 .1121219 0l- .2512247 O3
362ko 05 .T073200 03 .9700505 02~ .2540269 03

.3516240 05 .6197154 03 .B406323  02- .2568292 O3

.3616240 05 LSB3T630 03 .T7296432 02— .259631k 03

J3716240 05 LLT78086 03 6342969  O2- 2624337 O3

3816240 05 L2048 03 .5522528 0p-  .2652359 03

391620 05 3704854 03 .L4B815L03 02~ .2680382 03

Lo162k0 05 3269027 €3 .L20k973  o2-  .2708k04 03

JA116240 05 2888299 03 367719 O02- 2736426 O3

L4216240 05 .2555232 03 .3220178 02~ .276Lhg O3

A43162h0 05 .2262136 03 .284gL39 02 .2765T79 O3

100 = 16240 05 .200197T7T 03 .2538569 O2- L.o7hTh4l O3

Jbs16240 05 L1T70357 O3 .2259951 O~ .2729103 O3

L6162ho. 05  .1564297 €3 .2010414  O2- .2710765 O3

L7162k0 05 .1381115 03 .1787080 02~ .269242T O3

/Q u8162k0 05 .1218960 03 1577076 Oe- .2692T42 03

k ho162h0 05  .1076025 O3  .1388775 0o~ .2609286 03

80 .50162k0 05  .9501750 02  .1223380 02- .2705829 03
\ — W .51262k0 05 .Bsgmeghk o2 L1078056 o2~ 2712373 O3

.5216240 05  ,7416382 02 ,9508106 03- 2717416 O3

.5316240 05  .6552806 02 .8420293 03~ .2708284 03

.5k162b0 05  .5787592 02  .TW70138 03~ .2699152 03

\ & .5516240 05  ,5109785 02 .6617671 03~ .2690020 O3

—~ 60 5616240 05 k509622 02  .5860296 03~ .2680888 03
£ \ .5716240 05  .3978245 02 .5190883 O3~ .2669982 03
x ! .5816240 05  ,350605k 02 L W630360 03- .2637922 O3
. .5916240 05  .3085262 02  .4loh76l  03- 2605862 03
3 « 6016240 05  .2710788 02  .3669261 03- .2573802 03
= 6116240 05 .2378002 02  .3259410 03- .25417h2 O3
I 40 .6216240 05- .2082601 02 .2691109 03- .2509682 03

.6316240 05  ,1820652 02 .25676844 03~ .2470110 O3
Gh162hko 05 ,1587082 02  .2298381 03~ .2405667 03
6516240 05 .1378389 02 ,2051100 03~ .2341224k O3

.6616240 05 1192489 02  ,1824700 03- .2276781 O3

6716240 05 ,l027h2r 02 L,1617922 03~ .2212338 O3

20 ’ % '28122::0 05 .8813622 o1 .1&29552 03 .2142895— 03
6916240 05  .75351k2 01  .124015 03- .2116768 03

RADIOSONDE % 701620 05 L6431175 01 ,1066498 03~ .2100819 O3
LT16240 05 L5482506 01 L91614T9 Ok~ 2084869 03

7216240 05 LU66B439 01 7861151 O~ ,2068920 O3

L73162k0 05 J3gToMk2 Ol L673TT39 Ok~ 2052971 O3

0 200 540 280 LTH6240 05 3367331 01 .587266Lk  Ou- 1997601 03
160 WIND . 72122::0 05 . 28152369 o . Eioq}l} i .1338852 03
TEMPERATURE (°K m/sec 7616240 05  .2386899 01  .Lh22905 .188011 03

(°K) (m/sec) JT716240 05 .1994385 0L 3794710  O4- 1831001 03

LEGEND 7816240 05 .1660844 01 .3195203 Oh4- ,1810876 O3

LT916240 05 .1380337 01 .2685397 Oh- .1790750 03

\ 5m/sec A 50m /sec .8016240 05 L11buBhs 01 .2o532h2  Ob- L1TT0097 O3

or less 8116240 05 9473875 .1889038 Oh= 1747210 O3

l NORTH 821620 05 .7B20765 1580120 Ob- .1724323 O3

| 10m /sec 8316240 05  .64ho357 .1314170  Oh- 1707856 O3

8516240 05  .L4365199 .8894120 05~ .1709855 O3
.8616240 05  .3594167 .T318861 05~ .1710854 O3

00
00
00
BU16240 05 ,5302585 00 .10810%37 O4- L,1708856 03
00
00
8716240 05 .29597k2 00 .6025731 0O5- 1711206 O3




FIGURE 7
13 JULY 1961, 1707 EST, WALLOPS ISLAND, VA.

WIND DIRECTICN WIKD SPEED TEMPERATURE HEIGHT
degrees m/sec degrees Kelvin meters
95.363586 6.56884T 2kl 35820 39675.539
99. 608&67 Es .332167 270.66247 k5171437
83.930687 33,290619 261.09097 50468, 437
76.533165 46,691719 278.32437 shoBl 148
109.126829 3L, 365276 2h9,50698 60400, 296
11k,66099 88,817054 210,09239 66114, 382
135.61579 106.67810 194,53720 T1025.5437
131.85289 5k ,567546 191.89569 T567h.046
90.188%16 24,938308 17447338 80105.984
Th . 234520 20, 360889 163.27510 83904.882
307.88009 143, 44909 205.45279 87459.437
100
(/ I~ /“
80 \
~ 60 \\ %
E \
::1’
= ) —
O
¥ 40 (M
- —m
20 / #\>s
RADIOSONDE& Hﬁ!
160 200 240 280 winp
TEMPERATURE (°K) {m/sec)
LEGEND
L 5m/sec A 50m/sec
or less NORTH
l 10m/sec

16

4078400
4178400

L378400
L8400
L578400
4678400
L778400
4878400
Lg784k00
.50768400
.5178400
5278400
5378400
5478400
5578400
5678400
.5TT8400
5876400
5978400
.6078400
.6178400
.6278400
6378400

PRESSURE

nt/sq meters

.2h13200 Oh
.2079899 O
.17oh152 o
1548961  oOb
.1338387 o4
.1157391  Oh
.1001684 o4
8676225 03
.7521005 03
6524728 03
.566u835 03
.lkgo2059 03
L2799k0 03
ST24k0r 03
23243745 03
.2830292 03
2476045 03
2171629 03
1909293 03
21682600 03
.1485607 03
1313234 03
.1161932 03
.1028997 03
.9120872 o2
.8090337 o2
SIATT329 02
.6365915 02
56414965 02
5004524 o2
430085 02
.3916759 02
Jhseohl 02
.3036351 02
2662989 02
232874 o2
.2029351 02
L1761k 02
1522481 o2
.1310069 02
1121945 o2
.9568949 01
8137912 o1
.6903786 01
.5841890 01
.hoz0323 1
4153328 o1
3496239 01
.20L1T76 o1
2h7h116 01
.2079498 01
A7hiol2 o1
1457289 01
.1213048 01
.1005711 Q1
.830607 00
.6837085 00
.5608830 00
.us8527h 00
3764528 o0
23128284 00
.2629726 00
2230478 00

DENSITY TEMPERATURE
kg/cu meters degrees Kelvin
.3700353 0Ol- ,2272000 O3
.31720%2 0l- .2284351 O3
.2721527 0Ol- .2296703 O3
.2337031 Ol- .2309054 03
.2008579 01~ ,2321k06 O3
1727756 Ol-  .2333757 03
.1487Uls  0l1- .2346109 03
.1281623 01~ .2358461 03
.1105190 0Ol- ,2370812 O3
.9538205 02~ .2383164 03
8238468  02- .2395515 03
.7121517  o2- .2ho7867 O3
.6160859 02- .2k20218 O3
.5353954 02~ .2432570 O3
1614837 02- L2WUBTTEZ 03
J394olk31  op~ 2496635 O3
.3390118  02- .254Llk96 03
.2918427 02~ .2592358 03
.2519%63  02- .26L0219 03
.2180705 02~ .2688081 03
.1903721  02- ,2718684 03
1670737  O2- .2738372 03
L6760 0= .2758059 O3
.1290564 02~ L2TTTTHT 03
.1135886 02~ .2797u34 03
.1003406 02- ,2808976 O3
.8921157 03~ .2802850 03
27929931 03- .2796723 03
~SJOkT20h  03- .2790596 03
.6261500 03- .2784470 03
5633871 03~ .2740686 03
.5077382 03~ .2687480 03
4566533 03- .263k273 03
4098368 03~ .2581067 O3
L36T00TL  03- .2527661 03
.3286463 03~ .2L68603 03
.20U6266 03— .2399624 O3
«2632995 03~ .2330647 03
.2345006 03~ .2261668 O3
.2081494 03~ .2192690 03
L1840493 03~ .2123T12 O3
.1602946 0% .2079T14 03
.1384308 03- .20480k0 03
.1192823 03~ .2016367 03
.1025459 03~ .1984693 03
.8754822 Ok~ .1953019 O3
SThskhb3 oi-  L19k1061 03
.6293515 O~ 1935379 03
.5311029 O4- .1920697 O3
4479917 Ob. ,192h01M O3
3783824 Ok~ ,201k634 03
.3239898  ok- .187532% 03
.2765210 O~ .1836013 03
2352124  Oh- 1796702 03
21993715 Oh= .1757391 03
L16T7822  Oh- .1T24THT O3
1405046  Ok- 1695269 03
.1173032 Ok~ ,1665792 03
.g762405  05- .1636314 03
J7550095 05~ 1737066 03
-5072879 05~ .185572h 03
460209 05- L,1974382 03
J37TE80TT 05~ .2061788 03



FIGURE 8
14 JULY 1961, 1102 EST, WALLOPS ISLAND, VA.

WIND DIRECTION WIND SPEED TEMPERATURE HEIGHT HEIGHT PRESSURE DENSITY TEMPERATURE
degrees n/sec degrees Kelvin meters meters nt/ sq meters kg/cu meters degrees Kelvin
T2 46L332 25,952299 250,40889 38917.296 .2520500 05 .2620000 O4  LoOhhIS6 Ol .225TO00 O3
104,10459 49 L21737 253,16650 43811,046 .2620500 05 ,225627% Oh 3455133 Ol- .2275019 O3
107.37399 3k, 035408 270.178T7 148608,199 .2720500 05 L1ghshoh o4 .2955705 Ol- .2293039 03
103.76000 62.433387 259.47160 52001.148 .2820500 05 .1679425 Ok  .2531675 Ol- .2311058 O3
67.769149 66.201034 25k, 37869 57239.000 .2920500 05 .1451519 Oh 2171186 Ol- .2329078 03
121.38459 81.26ulk73 228,30349 62182.796 .3020500 05 .1256009 Oh .1864317 Ol- .2347097 O3
81.09621 62.609947 22224749 6613398l .3120500 05 ,1088085 o4 ,1602760 0l- .2365117 03
113.149080 38.723297 192.81658 TO453,382 3220500 05 .9436808 03 .13795k0 Ol .2383136 03
20,21242 85.848434 19%,16389 75561.789 .3320500 05 ,8193558 03 ,1188804% o01- .2L01156 O3
.3420500 05 .T121926 03 ,1025624 Ql- .2k19175 O3
.3520500 05 ,619716k 03  ,885851h 02~ 2437195 O3
.3620500 05 .53982L0 03 .7659861 O2- .245521hk 03
.3720500 05 .W707262 03 .6630730 02~ .247323h O3
.3820500 05 .4108987 03 .57h612k  02- 2491253 O3
100 23920500 05 .3590073 03 .Lgoihgs o2~ ,2505710 03
4020500 0y 3138523 03 L4353885 o2- ,2511346 O3
Jh12050c 05 Lo7LhTO9 03 L3T99046 02 .2516082 O3
JL220500 05 .2401129 03 .3316060 02- ,2522618 O3
l32050¢ 05  .2101275 03 .2895479 O2- .2528253 O3
JAh2os00 05 .1840148 03 .251636L4 O2- .2547636 O3
80 ,§ 4520500 05 .161h030 03 ,21725688 2= .2588168 O3
L4620500 05  ,1k18642 03 .1880140 02~ .2628700 O3
L L720500 05 .12u9421 03 L1630725 O2- .2669232 O3
4820500 05  ,1102198 03  .1h24018 02~ .2696510 O3
% 4920500 05  .9723699 02 .1268902 02- .2669695 O3
5020500 05 .B8567638 02 .1l29k11 o2~ .2642880 O3
—~ 60 % .5120500 05 .7539936 02 ,1004101 02~ .2616065 O3
E .5220500 05 .6627h65 02 .8905282 03~ .259273hF 03
o .5320500 05 .5820860 o©02 .7850895 03~ .2583010 O3
= 7y Sh2o500 05 5110126 02  .69183%h  03- .2573087 O3
5 \Wl .5520500 05 . 4uBLILE 02  ,6093878 03~ .256356L O3
= )_‘\\ .5620500 05 .3933052 02 .5365301. O3~ .2553841 O3
I 40 Y .5720500 05  .3LLB105 o2 U723k 03- .25hh117 O3
.582050C 05 .3018251 02 ,U218128 O3- .2kgoB37 03
.3920500 05  .2634687 02 .3761671 03- .24ho093 O3
/\ .6020500 05  .2263145 02 .3346367 O3~ .2387350 O3
.6120500 05 .1989785 02 .2969275 03~ .2334607 O3
/ .6220500 05 .1721090 02 .262669h 03- .2282719 O3
20 .6320500 05 .1h85621 02 .2281564 03~ ,2268473 03
& . 2;28500 05 . 1281288 02 .198011% 03~ .2254228 O3
MZ . 500 05  .1103987 02 .1717029 0O3- ,.2239982 O3
RADIOSONDE .6620500 05 .9503990 0L 148761k 03~ 2225737 03
\ 6720500 05 .816148F 01  .1312699 03=- .2166019 03
" 6620500 05 .6975679 01 .1161258 03~ .2092797 O3
0 TED 700 240 >80 .6920500 05 .5929215 Ol ,10226811 O3~ .201957h4 03
WIND -7020500 05 .5009836 01 .8967269 Oh- .1946352 O3
TEMPERATURE (°K) (m/sec) .7120500 05  .4216897 0L .7611329 O4~ ,1530148 03
-7220500 05  .3547518 01 .639L390 Ok .1932786 03
LEGEND Z{zggggo 05 298;2% a . l5+373601+ Oh- .1935423 03

. 0 05 .251 oL .h517073 Oh= .1938060
| 5m/sec A 50m/sec .7520500 05 .2115796 O1 .3793%7 Olt= .18 0698 8;
or less -7620500 05  .1T79962 01 .32353405 Ohe .1017825 O3
NORTH
| 10m /sec

17



FIGURE 9
20 JULY 1961, 0530 EST, WALLOPS ISLAND, VA

WIND DIRECTION  WIND SPEED TEMPERATURE HEIGHT
degrees m/sec degrees Kelvin meters
6. 0 42,079189 228,35669 7367.250
%;6. ;26%9 53. %2389 29k, 37728 32’735 . oE6
118.10519 139.32998 202.16909 47919.597
138.l+o€69 31.059989 285.11227 52338.4hg
48.023109 66.104408 293.30438 57617.648
68.4792718 6871651k 242,52729 63174.636
87.361854 102.28640 205.54239 67965.382
133.97369 95.96M4TT 172.91769 72516.437
123.23388 43,562007 181.56900 T6840.343
141.17219 171.22239 125.93209 805k, 648
352.19537 129,04379 163.16378 84035.734
100
80 NDATA QUESTIONABLE

DATA QUESTIONABLE

=

HEIGHT (km)

40

/

B
3
>

20 &
RADIOSONDE

4
b

\ﬁ

160 200 240 280 WIND
TEMPERATURE (°K) (m/sec)
LEGEND
1 5m/sec A 50m/sec
or less NORTH
L 10m/sec

18

HEIGHT
meters

.2846400
. 29461400
3046400
3146400
.3eh6loo
3346400
. 34h6hoo
. 3546400
36460400
. 3746400
3846400
3946400
RiTe i Nee]
L4600
JLeheloo
L43k6h00
RIS o]
Lsheloo
RITIHS o]
L7heloo
846400
Rt Neo]
5046400
+5146400
+5246400
5346400
. 5Lk6400
.55U6L00
5646400
5746400
5846400
.5946400
6046400
6146400
6246400
6346100
. BUl6h00
6546400
66146400
6746400
6846400
6946400
. T046400
L T1LE400
7246400
T346400
. Tal6h00
. T546400
STERER00
. TT46400
L T846400
. TS464CO
8046400
8146400
8246400
8346400
.Bll6lhoo

PRESSURE
nt/sq meters

1586000
. 1368461
.1180723
.1018716
8789046
.758257Th4
.65L1552
.5643290
1868221
L4201145
. 3640720
3177682
2791539
2466797
.2191586
.1948238
1721699
.1508478
.1308659
21122333
+9572001
822701
.T151595
6282062
-5564k27
LLou8147
L403056
~3920617
.3493325
.311k622
2773182
. 2461865
. 2176362
.1915813
.1678792
.1464081
1270827
.1097873
.9U36656
.80672L6
6857159
LS579b10kh
.b865287
4057879
.3359853
2773628
.2294220
.1901843
.1579958
1308029
.1068286
8549683
667734
.5180825
h091609
.3285713
. 2665861

DENSITY TEMPERATURE
kg/cu meters degrees Kelvin
.2408618 01~ .2294000 O3
.2079310 01- .2292828 03
L1T9k969  Ol- .2201656 O3
L1540hT3 Ol-  .2290u84 O3
.133750% 01- .2289312 03
.1158495  01- .22881k1 03
.9965033  Op- .2286969 O3
8601077 02~ .2285797 O3
JThe3581 02- 2284625 03
6376097 02~ .2295Lk66 O3
.52k4529  02- 2418460 03
U255985 02~ .2541ksh O3
.3650006 02~ 2664448 03
.3083087 O02- 2787441 O3
2623365 02~ 2010436 03
2411885 02- .2814127 O3
2275227 02~ .2636275 03
2137670  02- 2458423 03
21999130 O2- ,2280571 O3
.1859510 02= .2102720 O3
1570115 02- .2123877 03
.1239565 02- .2311580 03
.5068864 03~ .2499283 03
8145073 03~ .2686986 03
679634 03~ .2853071 03
.6009L12 03~ .2868588 03
5318647 03~ .2884106 03
JbTiosk2 03- L2899624 03
4174818 03- .2915141 O3
3702527 03= .2930659 03
.338%894 03~ .2855708 03
3102645 03- ,2764333 03
2836594  03- .2672958 03
2585385 03- .2581582 03
2348657 03- .24L90207 O3
.2122666 0%~ 2402934k 03
.1903640  03- .2325733 03
L1701027 03~  .2248532 03
.1514085 03~ .2171331 O3
1340084 03- .2054130 03
.1182824 03~ .2019679 O3
L1036232  03-  L194799% 03
.9033638 Oi- .1876308 03
7833776 Ok .1804622 03
6754543 O~ 1732936 03
.5527531  Oh= L1TWB136 03
4520387 Ok~ 1768144 O3
3705343 Oh- 1788152 03
.3044156 Ok~ .1808160 O3
2646293  Oh= 1722019 O3
2367784 Oh- ,1571824 03
.2095183 o4~ 1421629 03
.1828935 o= 1271434 O3
.1329718 Ok .1357368 03
L9736582  05- 1464016 03
.7287936 05~ .15T0664 03
.5708503 05- .1628780 O3



FIGURE 10
16 SEPTEMBER 1961, 1855 EST, WALLOPS ISLAND, VA.

WIND DIRECTION WIND SPEED TEMPERATURE HEIGHT
degrees m/sec degrees Kelvin meters
54,791648 7.2243) 228,66529 3187.847
119.66009 h.gsslzzg 257.62329 3521&.896
200.23429 12.105758 251,69139 5T547.699
154,18908 29.009319 234,19510 61416,547
100
80
—~ 60
£
(o]
I
Y] S
T 40 L A
/ l
2 o LW
RADIOSONDE K \d
0

160 200

240 280 D

TEMPERATURE (°K)
LEGEND

5m/sec
or less

] 10m /sec

A 50m/sec
NORTH

(m/sec)

HEIGHT
meters

.2642900
.2942900
- 3042900
.31k2900
3242900
.3342500
. 3UL2900
3542900
3642900
3742900
. 3842900
.3942900
Lok2900
h1k2g00
4242900
4342900
L2900
.bsk2900
L8h2900
L7h2900
L8L2900
.gh2g00
«5042900
.5142900
.5242900
-53k2900
.5Ulk2900
5542900
5642900
.5742900
. 5842900
. 5942900
6042900
.6142900

PRESSURE
nt/sq meters
.1585800 ob
.1367266 o4
1178998 o4
1016779 Ob
.8769845 03
1566287 03
6534624 O3
5652446 03
18683 03

b2u8608 03
.3691600 03
.3212236 03
2799064 03
2hhokll 03

2134095 03

1867181 03
1635784 03
1434675 03

1258761 03
1104189 03

968000 02
8491356 02
SThbhos3 02
.6524572 o2

STATh70 02

5009164 02

L387682 02

38h2ko8 02

336h340 02
.2945059 02

2575032 02

2246321 02

1954639 02
.1696355 02

DENSITY
kg/cu meters
L2421628 01~
+20870%5  Ol~
1798754 Ol
1550485  Ol=
1336642 01
.11ho845  Ol-
.9827k23 02~
Bh13269  O2-
7214396  O2-
6106276  Oe-
.5330196 02-
JA592031 o2~
3962408  02-
.3hobo2s  02-
2963086  02-
.2567850 02-
2228439  O2-
.1940888 o2~
1706089  02-
.1499%93  02-
L1317HT3 02-
1157392 0e-
.1016555 02~
8926745  03-
.7837294 03-
6879393  03-
.6037321 03~
.5297227 03
Leh6es8Bg 03-
.hotsske 03
.3621634  03-
.321807h  03-
.2853272  03=
.2524733 03~

TEMPERATURE
degrees Kelvin
.2281200 03
.2282346 03
.2283492 03
2284637 03
.2285783 03
2292459  T03
.2316536 03
2340614 03
2364601 03
.2388769 03
2410846 03
24369235 03
2461001 03
.2k85078 03
.2500156 03
.2533235 03
.2557310 03
.257520% 03
.2570395 03
.2565585 03
.2560773 03
.2555963 03
.2551154 03
.o5Lk63kL 03
2541534 03
2536724 03
.2531914 03
2527104 03
.o52229L O3
.2517485 03
2477058 03
.2L31835 03
2386611 03
o3uoTih 03

19



FIGURE 11

1 MARCH 1962, 1905 EST, WALLOPS ISLAND, VA

WIND DIRECTION WIND SPEED TEMFERATURE HEIGHT
degrees m/ sec degrees Kelvin meters
262,31097 5.3755097 22940469 33886, 347
. 55. . 9 .
egl 27478 . %0688 262.38669 L9082.500
273.17938 TL.TI2TT3 259.51049 54465.949
269.71099 82.195953 253.38369 60122.699
277.13 65.050956 227.26159 64997.046
242,1h248 68.743583 248,01939 69636.343
234,13198 70.978%42 234,93168 TL051.289
35645077 80.171730 230.69918 T846. 445
201.99719 175.48089 179.71659 81413.250
100
B <—---.‘\~. \$>é%}i
~ 60 K
&5 AlL|
- Al |
9 t
T 40 /
- —
20 / o]
i
RADIOSONDE AL |
0 J -.-\\~ UL1

20

160 200 240 280

WIND
TEMPERATURE (°K} (m/sec)
LEGEND
1 5m/sec A 50m /sec
or less NORTH
l 10m /sec

HEIGHT
meters

.2630580
2730580
.2830580
.2930580
.3030580
3130580
3230580
3330579
.3430579
3530579
3630579
3730579
.3830579
3930579
.Lo30579
1130579
4230579
4330579
Lk30579
4530579
4630579
4730579
4830579
.hg30579
5030579
5130579
5230579
5330579
.5430579
5530579
+5630579
«5730579
5830579
+5930579
6030579
6130579
.6230579
.6330579
6430579
6530579
6630575
6730579
.6830579
6930579
. 7030575
.T130580
.7230580
7330580
.T430579
.T530579
.T630579
.T130580
. 7830580
+7930580
.8030580
8130579

DENSITY TEMPERATURE
kg/cu meters degrees Kelvin

PRESSURE
nt/sq meters

.2000000 Ok  ,3164251 Ol- .2202000 O3
1715696 O 2699560 0Ol- .22141k2 O3
LAl73111 0 o 2305224 Q1. .2206285 C3
1265935 Ok 1970274 Ol- .2238427 03
.,1088840 O  .1685504 01- .2250570 O3
9373223 03 1443171 01 .2262712 O3
807573 03 L1236764 01~ L2274BS55 03
6963709 03 ,1060799  Ole .2286997 O3
6014760 03 .9012165 O02- .2325130 O3
5213426 03 7570215 02 .2399237 03
538786 03 .63930Th 02— L2W73343 03
L396TTHE 03 .5W26200  02- .25hTlhg O3
3U82122 03 L L62Tu66  O2- .2621555 O3
3067199 03 3964011 02~ ,2695661 O3
2708328 03 .35L1338 o2~ 2660420 O3
2380207 03 .3162719 02~ .2621976 O3
.2091230 03 .2819980 02~ .258%532 03
.18337180 03 ,2510166 02~ .2545089 O3
L1608T9 03 2230527  02- .2506645 O3
.1403553 03  ,19h42950 Co~ .2516613 O3
.1228767 03 .1601899 02- .25L45276 O3
L10TTh20 03 1458307 02~ .2573g40 O3
LSUB1312 02 ,1266489 02- .2602604 O3
8318938 2 1104646 02~ 2623632 03
7317564 02 9737283 03 .2618104 O3
6435235 02 8581313 03- .2612575 O3
5657984 02 7560857 03~ 2607047 O3
LgT3hs8 02 6660237 03~ .2601518 03
Jhs70722 02 (5865544 03- .2595990 03
.3839700 02 .517275% O3~ .2586008 O3
3371573 02 Jhs61akt  03- .2575177 03
.2959015 02  .L0o2002k  03- 2564346 03
.2595612 02  .3541273 03- .2553515 O3
2275664 02 ,3117983 03~ .2542685 O3
.1993768 02 ,2751859 03- .252h02k O3
L17h3k13 02 ,obs58586 03-  JobTok3z 03
.1520127 02 .2191239 03~ L2k16843 03
L1321k29 02 ,19L4801% 03~ .2363252 O3
L11h5068 02 .1727195  03- .2309661 O3
.9899216 01 .15083L6 03- .2286430 O3
8564128 01 .1279872 03~ .23311Th O3
LTh29866 01  .1089k51  03- 2375917 O3
6463218 01 ,9301930 oh- 2420661 O3
.563694L Ol  ,796551k  Ou- .2465hOL O3
Jhg219k0 01 6969441 ob- .2h60348 O3
.b293678 01 ,6153972 ok~ L2L30TCH O3
3739498 01 ,5h425858  Oh- .2M01060 O3
.3251k00  O1 L L776622  Ob- 237116 O3
.2822566 01 4190692 o~ .2346478 03
L7732 01 3651528 Ohe .2335326 03
.2121322 01 3179773 Ok- .232Ma7h O3
1837257 0L .2767250 Ok .2313022 O3
.1587128 01  ,2466969  Ob- .22L1334 O3
1361172 01 .2250870  Ob- .2098%397 O3
1154859 01 .2057W91 o4~ 1955461 O3
9677157 ©00 .1860039 Oh- ,1812525 03
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FIGURE 12
2 MARCH 1962, 0615 EST, WALLOPS ISLAND, VA.

WIND DIRECTION  WIND SPEED TEMPERATURE HEIGHT HEIGHT PRESSURE DENSITY TEMPERATURE
degrees m/sec degrees Kelvin meters meters nt/sq meters kg/cu meters degrees Kelvin
k4,23 34.,899260 2L2,51269 L0513.449 2478430 05  .2600000 OF 4192929 O1- .2160300 O3
6.38%% 85.033699 263,57T437 L5697.347 .2578430 05 .222h0hl Ok .3558897 Ol 2177136 03
281.50439 101.26220 285.79T70 50676.898 2678430 05 .1904826 o4 302470k Ol- .2193973 O3
243, 78489 33.179687 222,30879 sug3k . 796 L2778430 05 .1633445 Ok .2574016 01~ .2210810 O3
268,60199 62,581386 247.68548 60029.648 2878430 05  .1ho2W26  Oh .2193269 O1-" .2227647 03
260.13058 85.657725 231.54k458 67638.132 .2978430 05 .1205521 O+ .1871185 Ol- .2244483 03
259.,93988 2h,920858 183.24919 TU3TT. 48k J30784%0 05  .1037h83 ok .1598369 01~ .2261%32C O3
106.51109 10,605539 183,39129 18539.039 3178430 05 .B89390%8 03 .1366930 01~ .2278157 O3
296,23410 234.90919 391.75579 82104,632 J3278429 05 JTTAOT58 03 L1170506  0l= .2234993 03
150.42019 103.22689 152,16539 85453 ,297 3378429 05 6658746 03 1003448 01~ .2311830 03
.3h78429 05 5756651 03 .86123%2 02- .2328667 03
3578429 05 JLgB2olh 03 .7h00217 02~ .2345503 03
3678429 05 (4316613 03 6365886 02— .2362340 03
378429 05 .3Th3909 03 .5uB222h 02~ .23T9LTT 03
3878429 05  .325059hk 03  Jh7e6M12  o2- .239601% 03
3978429 05 ,2825198 03 .LO79215  O2- .2412B850 O3
JLor8keg 05 .2bsBU27 03 .3515725 O2- .2436131 03
178426 05 ,2143231 03 L301hk6ohk  o2- 2476760 O3
100 Ju2t8heg 05 ,1872701 03 .2591650 02- .2517389 O3
378429 05 ,1639926 03 .223346L  0p- .2558018 03
Jbl8h29 05 L1W3T150 03 .1929377  O2- .259864T 03
4578423 05 1265579 03 L16TOBML  O2- .263962k 03
l .3673329 05 .;éiseez o3 . 1hh7209 02 . 26815333 03
— L778k29 05 .98kg3Y o2 .1257L17 Op- .2728882 03
80 DATA QUESTIONABLE 4878429 05 .B716000 02  ,1094828 02- 2773511 O3
— -j o829 05 772846k 02 .9554075  03- .26181h1 03
l\ _f b 5078429 05 .68630h9 02 .8B13115 03~ .2841963 O3
.5178k29 05 .6078233 02 .7863622 03~ .2602854 03
\ Alll | 5278429 05 .5346258 02  .T322078 O3~ .25437h6 03
5578429 05 L L666310 02  .6788785 03~ .2394637 03
60 N sh8h2g 05 LLOBTSHT o2 6264078 03~ .2245529 03
T P 5578429 05  .3479388 02  .5350767 03- .2265400 03
2 < k .5678k29 05 .3005305 02 .hW522272 03~ .2515209 03
= '—\_, 5778429 05 .260k0k2 02 .3835940 03- .2365017 03
T Alll,| 56878429 05 .2263203 02 ,3265095 03~ .2u1h826 03
o 5978429 05  .1972702 02  .278B4TT  03- 246463k 03
b 40 6078429 05  .172l7TH+ 02 L2h37S31 03~ .2k60845 03
6178429 05  .1501787 02  .21L4581  03- .2439631 03
6278429 05  ,1308400 02 .18684810 03~ .2418417 O3
6378429 05 ,1138582 02  .1654694 03~ .2397202 O3
LG8l 05 .9896233 01 .1L451C55  O3- .2375988 03
l — 6578429 05 .B591097 Ol  .1271035 03- .2354T74 03
20 6678429 05  TLMBBTH 01 .1112064 03- .2333559 O3
1111 6778429 05 64hB91k 01 .9TLTIB6  Ohe .2304971 03
L687BU30 05  .5565639 01  .8682091 Oh- .2233309 03
RADIOSONDE L69784%0 05 4780546 01 LTTOM613  O4- 2161648 O3
7078429 05  .4oBshoo 01 .6810036 Ok~ .2089986 03
\ 178420 05  .aTekel 01 .599376%  ob- 201832k 03
0 7278429 05 .293k271 01 .5251311 Oh~ .19LE662 O3
160 200 240 280 WIND .72’(&29 05 . ahgle;mg 01 4578308 g!t- . 1875201 03
° .Tw8k30 05 205822 01 .3912701 - .1832631 03
TEMPERATURE (°K) (m/sec) 7578430 05 .1715862 01  .3261254 Oh- .1832972 O3
LEGEND L7678430 05 .14%0568 01  .2718503 Ok~ .1833314 O3

LTIT8429 05 ,1192818 01 .2266286 Ok~ .1833655 03
7878429 05  .1001379 01 L1TE4MO6  Oh- 1977235 O3
7978429 05 .BE39TTT 00 .1175026 O4- .2561610 O3
or less NORTH .8078430 05 7685141 00 .B510464 05- 3145986 03

8178430 05 .697h3L3 00  .6513443 05— .3730361 O3
| 10m /sec 8278430 05 ,6355071 00 .Gis2hzh  05- 3431271 03
00
00

5m/sec A 50m /sec

8378430 05 .5700333 LT312438  05- .2715790 O3
.Bk78430 05 |, khols5087 .8612610 05- .2000%310 O3
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FIGURE 13

23 MARCH 1962, 1854 EST, WALLOPS ISLAND, VA.

WIND DIRECTION WIND SPEED TEMPERATURE HEIGHT
degrees m/sec degrees Kelvin meters
268,55438 43,623466 248,86549 41601.949
254%,56788 43.215938 249,10910 46958.699
281.43969 43,8111k9 261.287T8 52146.179
281.62848 %8.183448 248,15359 56592.386
297.96038 76.103866 2l6,32100 61921 .949
291.15948 27.702018 222,11869 67541.500
284,13769 3h,2931L8 226.46260 72383 . 437
206.20140 66.652763 177.04888 T7000.234
301.35809 97.686676 246,25959 82226.312
165.18818 65.556114 17C.25909 87941.312
100
80 .-::;;;;;.--z:::::=i" 2&
— 60 ™ .f.&
£ ]
£ i
2 L]
I 40
20 / 1
RADIOSONDE
0 160 200 40
2 280 wiNnD
TEMPERATURE (°K) (m/sec)
LEGEND
5m/sec A 50m /sec
or less l NORTH
l 10m /sec

22

HEIGHT
meters

2742410
2842110
2942410
304210
.31k2M10
.32k2ki10
.33h2k10
3hliohio
3542410
36k2hi0
37hohi0
.3842h10
.3942410
Jholuzhio
koo
Jolishio
L3hohio
Lol o
L5h2810
Jhelohio
Lphehio
L8h2h30
loholio
5042410
.51k2k10
5242510
.53h2h30
.Shh2kio
.55h2l410
5642410
J5742k10
.58L2ki0
.5942410
6042410
61h2h10
6242410
6342410
L6h2l10
.65u2k10
6642409
.6Th2kog
.68u2h09
6942409
L To42h09
7242400
STob2hog
~7342h09
L Thh2hog
7542409
.T642409
. TTa2k09
. T842409

.B1k2kog
.8242k0g
.83h2kog
.Bulohoo
8542409
.86h2k09
B7u2h09

PRESSURE

nt/sq meters
1700000  O4
.1k61522  Oh
.1258093 o4
.1084331 oOh
9357176 03
8084485 03
6993215 03
6056336 03
.5251022 03
Jh557963 03
3960806 03
3LLs678 03
.3000799 03
.2616154 0%
.2283217 03
1993932 03
A7h1614 03
.1521290 03
.1328954 03
.1161008 03
1014626 03
8875600 02
LTTTH005 02
6817692 02
.5986396 02
.5260920 02
L621137 02
1053256 02
3549869 o2
310426k 02
L2711973 02
.2368622 02
.2068438 o2
.1806033 02
L1576685 02
.137550k 02
1197796 02
1040481 o2
.9015226 01
.T790551 01
671374 01
.5TT8324 01
Lorshzo o1
4286865 01
.3655956  OL
.3188029 01
.27holge o1
.2337805 01
J19TThe8 o1
.1656868 01
.1380882 o1
.1157901 01
.9822312 00
8h17158 00
72718067 00
.633h245 00
.550u364 00
4743636 00
Jhbohggtls 00
.3421191 00
00

.2855101

DENSITY TEMPERATURE
kg/cu meters degrees Kelvin
.2655842  01- .2230000 03
2064750 01~ 2248243 O3
.1933827 0Ol- .226648T 03
.1653428 Ol- .2284731 03
.1415513 01~ .230297h O3
.121337h  Ol1- .2321218 03
.lokihoh 01~ 2339461 03
8949085 02~ .235T705 03
7699543 02~ 2375949 O3
.6632388 02- .230k192 03
.5719868 02- ,2412436 03
.ko38616 02~ .24306T9 O3
Jho689ko o2-  L2WBB923 03
3694223 02- 2467166 O3
3200422 02~ .248Sk10 03
2790863 02- 2489029 03
2437255  02- .24BoLUB3 03
.2128539 o2~ .2489938 03
.1859089 02- .2490393 03
.1623852 o2~ .24o0848 O3
.1k127T78  02- .2502017 O3
.122436)  02- .2525494 O3
1062522 O~ .2548971 O3
9233129 O3=- .2572448 03
8033993 03~ .2595925 03
JSTO366T5  03=- .2604668 03
.6251846 03=- ,2575127 O3
J55hT20k 03~ ,2545587 03
JL915319  03- 2516047 03
JU4349378  03-  .2486507 03
3811744 03-  L,2478676 03
23333782 03- .2475237 03
.2915329 03~ 2471799 03
2549032 03~ 2468360 03
.2228435 03~ .2L6lg22 03
J1962675 03~ .2hki583 03
JAT739797 03~ .2398515 03
.1538931  03- .2355447 03
.1358238 03~ .2312379 O3
.1196003 03~ .2269311 O3
.1050631 03~ .2226243 03
.9030869 Ob- ,2220105 O3
JTTUL866 o= 2238076 03
6646388 Oh= ,224TOM8 03
J5707851  O4- ,2256019 O3
4913820 Ob- 206027k O3
LU433088 Oha ,21532L% O3
3980297 O~ 2046214 O3
3552548 o~ .193018k 03
3150534 Ok~ ,1832153 03
2633699 O4-~ ,1826622 03
.2059127  Ok- ,1959055 03
.1636125 Oh~ ,2091489 03
.1318572 Ok~ ,2223922 O3
.1076052 O~ .2356355 O3
.9057814 05~ 2436204 03
8325551 05~ .2303310 03
7614558 05~ .2170325 O%
.6925k12 05~ .2037341 O3
.62587LL 05~ .1904357 03
.5615258 05~ .1T71373 O3



FIGURE 14
27 MARCH 1962, 1904 EST, WALLOPS ISLAND, VA.

WIND DIRECTION  WIND SPEED TEMPERATURE HEIGHT HEIGHT PRESSURE DENSITY TEMPERATURE

degrees m/sec degrees Kelvin meters meters nt/ 8q meters kg/cu meters degrees Kelvin
262,26339 37.318786 261.81979 42956.867 2692060 05 ,1800000 O+ ,2833670 Ol- ,2213000 03
258.63868 59. 576107 258.50137 148370.109 .2792060 05 1546038 Ob  ,2406393 O1- .2238267 O3
264.,73590 57.798050 262,25830 53607.328 .2802060 05 ,13302h0 O: (2047392 O1- .2263535 O3
26k4.37527 55.014737 256.49829 58100,378 .2992060 05 ,11h6528 Ok  .1745157 Ol- .2288803 O3
222,00199 1.9646849 228,36479 63469.269 .3092060 05 .9898465 ©03 .14g902lT Ol- .23140TC O3
267,01077 55975599 225,95019 69130.968 3192060 05 8559803 03 .1274762 Ol- .2339338 03
266,96429 27.363178 227.11749 74019.578 .3292060 05 .7hiko78 03 .1002337 01- .2364605 O3
259.86737 37.0858348 215.65579 78665.953 23392060 05 .6431811 03 .9375978 02~ ,2389875 O3
291,0780% 9%,457%89 213,82579 83089.789 .3ho2060 ©0F  .5588272 03 .Bo6loB1 o2~ .2L151L0 O3
115.27018 117.01439 151.,200%9 87297. 484 3502060 05 L LB62684 03 6041795  O2- L2uhOLOB 03
355,37219 95, 003875 205,23109 9161h.125 .3602060 05 .h237558 03 .5987394 02- .2465676 03

3792060 05 ,3698137 03  .5172223 02- .2Loook3 03
.389206c 05 3231954 03  .by7ThB27  02- .2516211 O3
.2828461 03 .3877233 02~ .2541478 03

ho92060 05 L2W7BT12 03 L3364351 02~ 2566746 03

14192060 05 .2175109 03 .2923492 02- ,2502014 O3

292060 05  ,1911191 03  .2543969 O2- .2617281 O3

Ai392060 05 ,1680208 03  .2240T78  02- ,2612290 O3

LLo2060 05 L1wT6788 03 L197h128 02-  ,2606159 03

1592060 05 .1297656 03  .1738760 02- ,2600029 03

100 692060 05 1139952 03 ,1531058 02- .2593899 03

= 4792060 05 .1001146 03  .1347814  02- 2587769 03
= 1892060 05  .B87917hk 02  .1183062 O2- .2588962 03
e L992060 05 7722527 02  .1036311 02- .2596136 O3
< 5092060 05 .6786043 02 .90B1320 03- .2603300 O3
AL [T 5192060 05  .5965486 02  .7961284 O3- .2610u83 O3
80 \ uy .5202060 05 5246212 02 .6082185 03- .2617656 O3
Qi .5392060 05 WOI4TE8 02  .6139661 O3~ .2618567 O3
b | 5492060 05 .40S8201 02  .5425867 03- .2605747 O3
A .5592060 05 ,3566801 02 .4792330 03- .259292T 03
.5692060 05 .3132953 02 .h230331 03 .2580107 O3
.5792060 05 .2750211 02 .3732070 O3- .2567287 O3
60 N v .5892060 05 ,2M10731 02 .3330132 03- .2522002 O3
Tz [ I .5992060 05 .2107799 02 .29734h4ko 03~ .2L69601 O3
£ A .6092060 05  ,183TT12 02 .264B64LO  O3- .2h1T200 O3
= 6192060 05 .1597495 02  .2353440 O3- .2364800 03
ey AL .6292060 05 .1384386 02 .2085705 ©03- .2312399 03
O il .6392060 05  ,1196664 02 .1827121 O3~ ,2281723 O3
g, 6492060 05 .1033289 02 .1580628 03- .22T7h58 OB
6592059 05 .8920137 O1 .1367078 03~ .2273193 O
6692059 05 ,7698T72 01  .1182112 03~ ,2268029 O3
67192059 05 .6643095 01 .1021939 O03- .2264664F O3
6892059 05 .5730858 01 .8832686 Ob- ,2260399 03
/ [‘: 6992059 05 .hoh3632 01 .761604h Ob- ,2261387 03
20 .7092059 05  .4265180 01 .6563905 Oh- ,2263T15 O3
" -7192059 05 .3680600 01 ,5658296 O4- ,2266163 O3
RADIOSONDE .7292059 05  .3176766 O1 ,LBTB597 O4be ,2268551 O3
7392059 05 .27h2Us8 o1 4207197 Ok ,2270038 O3
-T492059 05 .2366110 OL .3665535 Oh= ,20480H8 O3
\ .7592059 05 .2038362 01 .31926L0 Ok 2224280 O3
0 7692059 05  L1TS3ITT OL .2776757 Oh- .2199612 O3
160 200 240 280 p ‘7792059 05 .1505403 01  .2h1136h  Oh- .217hokh 03
A 27892059 05 .1290703 01 ,.2086102 Ob- ,215550% O3
TEMPERATURE (°K) (m/sec)  .7992059 05 .1105T43 OL .1790597 O~ .2151368 03
.8092059 05 .QUTOSLT 00 .1536573 Ok~ 2147231 O3
LEGEND .8192059 05 .8109328 00 .1318262 Oh- 2143004 OB
.8292059 05 .6oh20k2 00 .1130689 oOh- 2138958 0%
) 5m/sec A 50m /sec .8532059 05 . sgéhagg 00 .102275h  Ohe 201605 03
or less BU92059 05 . hgBozT 00 .9303110 05- .1865769 O3
NORTH .ggggg;g % .15‘1;733!; 00 .8338501; 05- .17}‘3951; o3
. 3379475 00 ., 170 - .1 [¢;
L 10m/sec 8792059 05 .2738231 0O ;13997;2 gss_ 1;893378 o;
8852059 05 .e239461 o0 .L5EBTB6  05- 1715166 O3
8992059 05 .185T7187 00 .3516878 05- .184L0334 O3
.9092059 05 .1560318 00 ,.2765654 O5- ,1965502 O3



FIGURE 15
17 APRIL 1962, 0429 EST, WALLOPS ISLAND, VA.

WIND DIRECTION WIND SPEED TEMPERATURE HEIGHT HEIGHT PRESSURE DENSITY TEMPERATURE
degrees m/sec degrees Kelvin meters meters nt/sq meters kg/cu meters degrees Kelvin
2ks5.42630 28.887029 263,00979 L3306,347 .2911030 05 ,1300000 Ok .201530% Ol~ .2247300 O3
263 42379 37.450920 262,76527 48514547 3012030 05 11193k Ok  .171k666 01~ .227h265 O3
201.T7038 22.365608 258.15268 52972.699 23111030 05 .9655342 03 .1461725 Ol- .2301230 03
250,9L839 35,262706 265.20490 57276.546 .3211030 05 .8343349 03  .12u8473 01~ ,2328195 O3
2li5.89270 17.411869 238, 27420 62432,097 3311029 05 .7222092 03 .1068318 Ol- .2355160 03
248.15739 11.1k0070 230.01030 67869.835 1029 05 .6262080 03 .9158243  02- .2382125 03
285.46209 13.573949 222.47969 72556.539 -3511029 05 . 5438643 03 .786hohh  c2- .2409050 O3
198.87809 30,647968 202.69108 TT30.750 J3611029 05  J4731108 03 .6766029 02~ .2436055 O3
3.9694819 T4.199607 193.52198 8206, 093 3711029 05 L4lo2117 03  .5830562 02- .2463020 03
92.67612k 94.189346 165.26409 86:08,437 23811029 05 .359T061 03 5032793 02- .2489986 03
297.49017 138.35170 287.35989 90139.250 3911029 05 3143625 03 .4351252 02~ 2516951 03
ho11029 05 .2751811 03 3768001 02~ .2543916 O3

M111029 05 L2411617 03 .3268019 02- .2570881 O3

Ai212029 05 2116781 03 .2838708  02- .25976846 O3

4311029 05 .1860570 03 .2u69483 02~ .2624B11 03

Ah11029 05 L1636719 03 .2168320 02- ,2629717 O3

4511020 05 .14%9983 03 .1908028 02- .262924h 03

4611020 05  .1266919 03  .167901k 02~ .2628TT1 O3

Jhr11029 05 L1114675 03 LAWTTS15  oe- 2628297 O3

4811029 05 ,98o7hh6 02  .1300223 O2- .262782F O3

100 4911029 05  .B6280T7T 02 .12W6640  O2- L26214T1 O3

! l ! . ggﬁgzeg 05 2652779635 g . %385376 o2- 2211_139 03

. 05 . .B93k279 03~ .2600787 O3

DATUM QUESTIONABLE .5211029 05 .5859961 02 .T8B0gk8  03- .2590445 O3

1 .5311029 05 .5146551 02 .6939348 03- .2583781 O3

\ 54131029 05 .L521277 02 .605784h  O3- .260016T7 03

80 -5511029 05  .3975365 02 .5293045 03~ .2616553 03
5611029 05 .3498315 02 4628885 03- .2632939 O3

.5711029 05 .3081077 02 4051591 O3- 264932k 03

nd .5611029 05 .2712100 02 .3622210 03- .2608496 03

.5911029 05 .2381921 02 3246239 03- ,2556260 03

~ v .6011029 05 .2086426 02 .2902837 03~ .250k02k O3

—~ 60 T 6111029 05 .1822569 02 ,2589758 03~ 2451788 O3
E 6211029 05 .1587519 02  .2304873 03- ,2399551 O3
= 6311029 05 L13796T7 02 .2026009 O3- 2372435 O3
= ]||| / 6411029 05  L1197596 02 1769967 03- .2357238 03
o .6511029 05 .1038639 02 .1545000 03- .23h204k0 03
b W .6611029 05 899986k 01 ..1347495 O3 .2326843 O3
T 40 6711029 05 .T791455 01 .117h236  03- 2311646 03
.6811030 05 L.6739148 01  .l022459 03- .2296239 O3

.6911030 05 ,5823417 o01 889751k ok~ .2280171 03

3 7011029 05 5027149 0L  .T735417 Ok- .2264103 03

. .T111029 05 .h335417 o1 6718712 o4~ .2248035 03

] .7211029 05  L373507F 01 .5830010 Ob- .223196T7 03

20 oy J7311029 05  ,3213063 Ol  .50827M1 Ob- .2202%15 O3
L7411030 05  L275TWh5 01 LL4h3920 Ok- 2161716 O3

RADIOSONDE % 511030 05 .2359697 Ol .3875695 Oh- .2121118 O3

L7611030 05 ,2013351 O1 .33713%67 Ok~ .2080519 O3

LT711029 05  .1712561 01  .2924766 Ob- ,2039921 O3

\ .7811029 05 1452893 01 .2513901 Ok~ .2013463 O3

0 160 200 240 >80 .7911029 05 .123032% 01 .21h9927 Obe ,1993673 O3

WIND  .8011030 05 ,1040178 O1 .1835879 oOb- ,197388F O3

TEMPERATURE (°K) (m/sec) .B8111030 05 8779786 00 .1565296 Oh- ,1954095 03

.8211030 05 ,L7397650 00 .1333818 Ok~ 193221k O3

LEGEND 8311030 05 ,6208957 00 ,1158492 OL- 1867169 O3

.8411030 05 ,5179291 0O .1001253 Oh- ,1802124k O3

L 5m/sec A 50m/sec 8511030 05 .hoolge3 00 LBEOTTIO 05~ .AT37079 O3

or less .8611030 05 .3531382 00 .T357968 05- .1672033 O3

NORTH 8mo30 05 .2928459 00 .54520018 05- .1882334 O3

l 10m /sec .8811030 05 .2iB8675 00 .3923858 05~ .2209597 O3

.8911030 05 .2163191 00 .2970685 05- .2536860 O3

.9011030 05 ,1912646 00 ,.2326490 05- ,2864123 O3

24



FIGURE 16
6 JUNE 1962, 2005 EST, WALLOPS ISLAND, VA.

WIND DIRECTION WIND SPEED TEMPERATURE HEIGHT HEIGHT PRESSURE DENSITY TEMPERATURE

degrees m/séc degrees Kelvin meters meters nt/sq meters kg/cu meters degrees Kelvin
100.2 0391 271.12729 145967.500 .2782370 05 .1700000 Ok .2561204 Ol- .2312400 O3
19023 23 otk e 2700398 .2882370 05  .1u69sB2 ok  .o19%208  Ol- .233hsBk 03
85.151%90 20, 540390 268,92038 56624 .398 .2982370 05 1272189 o4 .1880904 Ol- .2356368 03
6. 219366 %7.992378 241 .96479 62684597 .3082370 05 ,1102834F O  ,16154h5 01~ .2378352 O3
86.465759 £7.108570 208.31379 6ohzs.039 3182570 05 .g5732h0 03 .1389k5T o1~ .2h0O336 O3
102.19909 72.069656 197.25399 75832, 382 .3202370 05 .8321220 03 .1196T76 Ol- .2422320 O3
100,33849 TT.084068 168.90759 81279,049 3382370 05 . 72k2419 03  .103225h O .2Ubb3ON, O3
219,76649 81.912193 174, o178 85927.898 3482370 05  .6311593 03  .B915658 02~ .2466088 03
5.6612997 193,16529 167.00509 89940.898 3382370 05 .5507353 03 .T710869 o2~ ,2488272 03
97.556236 223.62i78 145.78129 93665.695 .3682370 05 .hBli1559 03 .BETTEBT O2- .2510256 O3
3782370 05 4208802 03 .5To0W43  op- .2532240 O3

.3882370 05 .3685967 03 .5027484 02~ .255h22h O3

.3982370 05 3231886 03 .437052% 02- .2576207 O3

boB2370 05  .2837027 03 .3804088 02- .2598191 03

1182370 05 .2h932k7 03 .3315073 02~ 2620175 O3

4282370 05 .2193578 03 .2892359 Op- .2642159 O3

4382370 05 .1932052 03 .2526500 O2- ,2664143 03

Lh82370 05 .17035h9 03 2200460 O2- 2686127 O3

4582370 05 ,150%3671 03 .1934393 O2- .2708111 03

L6B237c 05 L132779% 03 .1711766 O2- 2702367 O3

4782376 05 .1172096 03 1516882 02~ .2691966 O3

00 4882370 05 L,1034197 03 (1343609 O02- .26B1565 O3

1 4982370 05 ,912113% 02 1189615 O2- .267116hF O3
.5082370 05 ,BokOT92 02  .1052812 02- .2660763 O3

~ .5282370 05 ,7086315 02 .9291121 03- .2657116 O3
.5282370 05 ,6245859 02 .B168621 03~ .2663800 O3

$¢ .5382370 05 .55070H0 02 7184333 03- .2670M83 0%

5482370 05 .L85T337T 02 .6320927 O03- .26T7168 03

80 WV .5582370 05 4285786 02 .5563270 O3~ ,2683852 0%
\ _ —I-" .5682370 05 ,3781911 02 .4915637 03- .2680339 O3

5782370 05 .3333633 02 Lho6ogh  03- .2635859 O3

T .5882570 05 .293230k 02 .30L21TT 03- .2591379 O3

.5982570 05  .2573672 02 .3520461 03- 2546900 O3

60 . TN 6082370 05 . 2253809 02 3137727  03- .2502420 O3

= .6182370 05 1969090 02  .2790953 03~ .2L5T9hO O3
2 1 .6282370 05 ,1716138 02 .2478020 03- .2412713 03
ul .6382370 05  .1491656 02  .2199319 O3- 2362863 03
T [T 682370 05 llogeras o2 L19k7090 03~ 2313013 O3
o ﬁm 6582369 05  .1116886 02 .1719297 O03- .226316% O3
o 6682369 05 .9618718 01 .1514023 03- .2213313 O3

40 6782369 05 0255966 01  .132946Lk O3~ 2163463 0%
.6882369 05 .7061436 01 1163927 O3- .2113613 03
.6982369 05 .6020476 0L  .1010123 03~ .2076419 O3
.T7082369 05  .5122469 Ol 8666698 Oh- .2059131 O3

/ e 7182369 05 .h352605 01 .Th266T2 Ok~ .20418k2 03
20 .7282369 05  .3693669 01 .63560L2 O~ 2024554 - O3
1 T .7382369 05  .313017h o1 .S5WB2TT4  O- .2007266 O3

-T482369 05 .26UB9BT 01 . L637561 o4~ ,1989978 O3

RADIOSONDE I .7582369 05 .223862h 01  .3953480 Ok- ,1972690 O3

F 7682369 05 ,1886279 01  .3420963 Ok~ .1920048 < 03

< .T782369 05 .1582039 O .2949091 Ok- .1868905 O3

0 - 7882369 05  .1320369 01 .2531813 Ok- .1816861 03
160 200 240 280 .7982369 05  .1096266 0L  .21640B6 Ok~ 2764818 03

. WIND .8082369 05 .9052001 00 ,.1841207 Ok~ ,1712TTh = O3

TEMPERATURE (°K) (m/sec) .8182369 05 .7445BB6 00  .15298%5 Oh- 1695625 O3

D .8282369 05 .6123329 00 .12book3 Ok~ 1707650 O3

LEGEN .215'22329 05 . thgggg oo . :éoglgga o~ 1719675 O3

8482369 05 A1 00 .8367063 03~ .1731700 O3

L 5m/ sec A 50m/sec 8582360 05 .3W3LUTT9 0O .68624LB  05- 1743725 ¢ 03

or less .86823690 05 .2836304 00 .5TITHTO 05~ .1728252 O3

; NORTH .8782369 05 .2337798 00 Jh7euob0  05- .1709581 03

1 10m /sec .8882369 05 .1922939 00 .3961897 05- .1690910 03
.8982369 05 .1578369 00 .3288277 05~ .1672239 O3

.9082369 05 .1290085 00 .2T74782 05~ .16197Th9 O3

9182360 05 .1047229 00 .2334559 05~ .1562769 O3

.9282369 05 8435857 Ol- .19517T45 O5- .1505790 O3

.9382369 05 .670652h 01~ ,1684508 05- .1387020 O3
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FIGURE 17
7 JUNE 1962, 2053 EST, WALLOPS ISLAND, VA.

WIND DIRECTION WIND SPEED TEMPERATURE HEIGHT HEIGHT PRESSURE DENSITY TEMPERATURE
degrees m/sec degrees Kelvin meters meters nt/sq meters kg/cu meters degrees Kelvin
88.135618 35.642078 262.L44598 43731,648 .3128600 05  ,1000000 Ok  .1koB425  Ol- .2325000 03
118,2h260 29.,022520 275.65139 49039.000 .3228600 05 .8653305 03 .1283352 0Ol- .2349061 03
121.08769 36.761146 266.55227 53575.698 .3328600 05 .7h99351 03  .1100935 Ol- .2373123 03
80.334419 54,959678 25k, 4olk89 57950, 200 .3k28600 05  L,6508961 03 .9459506 O02- .2397184 03
96.692169 64. 717727 231.56219 63171.789 3528600 05 .5657608 03  .B1hoSe1 02~ .2u2l2hs O3
80.89hu26L 51.982868 220,42608 68672.593 .3628600 05 JLooh6kk 03 7016162 02- .2hk5307 03
192,69558 28,052829 206,80468 T3406.648 3728600 05 4290652 03 ,6056169 02- .2L69368 03
121,72178 70.112663 182.82728 78311.234 .3828600 05 .3746909 03 .5235211 02- .2ho3h30 03
31.833500 4k, 285537 194 ,8kl2g 82984,882 .3928600 05 .3274960 03 (4532067 O2- .2517h91 O3
T0.T78137 72.619316 147.24949 86953. 234 JLo2B600 05 (286624 03 .3928911 02~ 2541552 03
22l ,92109 217.80018 15k, 34379 90628, 48l .b128600 05  .2511792 03  .3410755 02- .256561k O3
JL228600 05 .2203976 03 2964967 02- ,2589675 03

4328600 05 .1936301 03 .2580888 02~ .2613737 03

Ah28600 05 L17032k2 03 .22401k9  O2- 2638252 03

LU528600 05 .1500085 03 .1962371 02~ .266313h 03

628600 05 LJ132277h 03 .1T1LLOO  O2- .2688015 O3

L728600 05 L1167819 03 .1499686 02- 2712897 O3

4828600 05 .1032229 03 .1313517 O02- .273T778 O3

4928600 05 .9132106 02  .1156246 02- .2751560 O3

100 .5028600 05 ,8078318 02 .1030332 02- .2731504 03
.5128600 05  .7139951 02 .9173859 03- " .2711k48 03

.5228600 05  .6305047 02 .8161490 03- .2691392 03

y .5328600 05 .556281h 02  .TESLTTT  03- 2671336 03

L .5428600 05 4902878 02 6455825 03- .26L580% O3
S .5528600 05  .4315882 o2  .5TW3182 03~ .2618033 03

80 5628600 05  .3T94151 02 .5103039 03- .2590063 O3
\ 7]7 .5728600 05 .3330998 02 .L528661 03- .2562h93 03

Sl .5828600 05 .29199k9 02  .L021824 03~ .2529359 03

—y .5928600 05  .255L564 02 .3580u84 03~ .2L85612 03

.6028600 05  ,2229696 02 ,3181136 03- .2L41B865 O3

ﬁ." .6128600 05  ,19u1kLE 02 .2820414  03- .2398119 O3

—~ 60 P .6228600 05  .1686231 02  .2495171 03~ 2354372 03
E A | .6328600 05  .1460886 02  .2200091 03~ .2313310 O3
= .6h28600 05 .1263302 02 .1919326 03~ .2293067 O3
= .6528600 05  ,109108L 02 .1672441 03~ ,227282L O3
] 6628600 05  ,9hlis522 01 .1455585 03- .2252581 O3
o 6728600 05 8107781 01  .1265319 03~ .2232338 03
T 40 .6828600 05 .697548L 01 .1098572 03~ .2212095 O3
.6928600 05 .5992222 0L  .9547134  O4- 2186619 O3

.7028600 05 .5138047 01  .8295381 O4- .215784k 03

JT128600 05  LU4396759 01 7194509 Oh- .2120069 O3

ﬁ .T7228600 05  .375M634 01 .6227959 Oh- ,2100293 03

T .7328600 05  .3199472 01 .5380811 O4- .2071518 O3

20 .T428600 05 2718522 01 .4676853 O4- .2025057 O3
k éq: .7222200 05 .2301227 01 .uoggssg o= ,1976169 03

T 00 05 .1939649 01 .350619 Oh- .1907282 03

RADIOSONDE ’_ .T728600 05  ,162794%6 01  ,30193%6 Ok- 1878394 03

.7828600 05  .1360111 01  .2589994% O4- ,1809506 03

- L A< .7928600 05  .1135026 01  .213358L oLk~ .1853336 03

0 160 200 240 280 ,8028600 05 .9495193 00  .1760451 Ok~ .1879048 03
WIND .8128600 05 .7963040 00  .145845L  ob- 1904761 O3

TEMPERATURE (°K) (m/sec) .8228600 05  .6694253 00 .1208083 O4- 1930473 O3

.8328600 05 .5629857 00 .102563%6 O4- .1912328 03

LEGEND .ghzggoo 05 l;gg%s 00 .91&5&28 05- ,1792392 03

8528600 05 .3882380 00 .8087262 05- .1672456 O3

L 5m/sec A 50m/sec .8628600 05 .3158847 00 ,70B8422 05~ .1552520 O3

or less RTH 8728600 05 .2536854 00 .5975985 05- 1478918 O3

NO 8828600 05 .2029426 00 .k719060 05~ .luoB221 03

l 10m /sec .8928600 05 .1628251 00  .3738041 05- .151752L4 O3

.9028600 05 .1310111 00 .2969896 05- .1536827 O3
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FIGURE 18
1 DECEMBER 1962, 1625 EST, WALLOPS ISLAND, VA.

WIND DIRECTION WIND SPEED TEMPERATURE HEIGHT
degrees m/sec : degrees Kelvin meters
273.83029 53.767238 2Ls ., 67549 L0618,347
267.66479 83.Lg7h36 259.56347 L6206.1437
265.29300 9k, 068039 256.97729 50987.546
283.99978 99.636138 255.52859 55623.097
276.75988 85.0u4586 241..85888 61199.898
295.78497 80. 256595 230, 72470 6706k, 695
216.34069 36.389019 216,65219 72110.546
203.29139 115.02049 188.27578 TT416.687
329.80078 196,25229 239,28830 82479.836
L6.,157417 45.832988 179.11309 86794.796
34641769 389,29647 271.31540 90863.9L45
100 l |
DATUM QUESTIONABLE ———
o
80 <,
~ 60
C A
= Al
5 Allly
T 40 AL
/ <]
20 Z~.
RADIOSONDEK NN
Xﬁ‘\‘\
0
160 20Q 240 ZSOVWND
TEMPERATURE (°K) (m/sec)
LEGEND
L 5m/sec A 50m/sec
or less | NorTH
L 10m/sec

HEIGHT
meters

.2889260
.2989260
.3089260
3189260
3289260
«3389260
. 3489260
3589260
3689260
. 3789260
. 3889260

*. 3989260

.1089z60
1189260
.1289260
4389060
.lhB9260
1589260
L68a260
.L789260
4889260
.kg89260
.5089260
.5189260
.5289260
5389260
5489260
5589260
5689260
.5789260
5889260
.5989260
.6089260
.6189260
.6289260
.6389260
6489260
6589259
.6689259
.€789259
6889259
6969259
7089259
7189259
7289259
. 7389259
. 7489259
. 7589259
. 7689259
.T769259
. 7689259
. 7989250
.8089259
8180259
.8289259
.8389259
.8Lk8gas59
8589259
.8689259
8780259
.888g250
.89€0255
.2089259

PRESSURE
nt/sq meters
.1300000 Oh
L11153h7 o4
9584243 03
8248460 03
.T10957€ 03
6136999 03
«5305159 03
4592600 03
.3981302 03
.3456103 03
Joou22h 03
2614878 03
.2278992 03
.1988968 03
1738276 03
.1521260 03
21333123 03
L1169791 03
102726k 03
.9021051 02
.7920117 02
.6951930 02
6100673 02
.535267h 02
14695803 02
4119050 o2
.3612704 02
3167762 02
2775331 02
.2428UT9 02
.2122270 02
.1852264k o2
1614469 02
L1Los5k55 02
.1222150 02
L1061614 o2
9211609 01
.798k050 01
6912293 01
.5976166 01
.5158077 Ol
Jabkhohl 01
.3821849 1
3280607 01
.2808563 01
.2395546 01
2034884 01
.1721051 01
.1kL898r M
.1218167 o1
.1029564 o1
BT73210 00
LT53170% 00
.6500872 00
.564509% 00
4873984k 00
4168033 00
23525550 00
.2949986 00
.2u82211 00
.2127082 00
.1846879 o0
.1628287 00

DENSITY TEMPERATURE
kg/cu meters degrees Kelvin
.2061350 0l- .2197100 . 03
L1750907 Ol- .2219244 O3
1489701  01- .2241388 03
.1269536  Ol- .2263532 03
.1083645 01- ,2285676 03
.9264295  Op- ,2307820 03
7932451 02~ .2329964 03
6802359 02- .2352108 03
.5841933 02~ ,23Th252 O3
.5024h25  O02. .2396396 03
4327502 02~ .2h185k0 O3
3732486 02~ .2hhoBBL O3
3222819  02- .2463571 03
.278k593  02- ,2u488L23 03
.2hog55h  O2-  ,2513276 03
.2088084  02- 2538120 03
.1812104 02~ .2562982 03
1574816 O2- .2587835 03
.1380759 02~ .2591923 03
.1215068 02- .2586514 O3
.1069016 0O2- ,2581105 O3
.9k03056 03~ .2575695 O3
.8269028 03- .2570286 03
LT26L614  03- 2566044 03
.6380881 03~ .2563819 0%
.560%3992 03~ ,2560694 03
Jhg21112  03- .2557569 O3
Al330075  03- .2548680 03
3830493 03~ .2524168 03
.3384638 03~ ,2499656 03
2087159 03- 2475145 03
.2633194 03~  .2450633 03
.2318330 03~ .2L26121 03
.2035546 03~ ,2405438 03
L178U1kk 03~ ,2386453 03
.1562215 03- .2367468 03
1366489 03- .2348484 03
J1okok0 03-  .2320k99 03
.10k22hg 03~ .231051k O3
L011ko61  O4- 2284157 O3
L7962 O 2056268 03
J6OLTT99  Ohe  ,2208379 O3
6050795  Ob- .2200490 03
.5260566 Ob- ,2172600 03
L605162 Ou-  212h699 03
JLo29362 o= 2071221 0%
.3513436 Ok~ ,201TTh2 O3
.3052L7h  Oh- 1064264 03
.2641856 O~ ,.1910785 O3
.2198107 O~ ,1930707 03
1765646  Ohe 2031459 03
L1433463  Obe .2132211 O3
1175086 Obh- .2232964 03
.9718126 05~ .2333717 03
Buoi372 05- 2335321 03
.TT32802 05~ .2195864 03
LT061250 05- ,2056k07 03
6407291 05- .191604L9 O3
.5667752 05- .181329C 0%
hezop83  05-  .2c3087¢ 03
.3260587 05— ,2266468 03
.2585053  05- 2493057 O3
.2060840 05- .2713116 O3



FIGURE 19
4 DECEMBER 1962, 0105 CST FT. CHURCHILL

WIND DIRECTICN WIND SPEED TEMPERATURE HEIGHT HEIGHT PRESSURE DENSITY TEMPERATURE

degrees m/sec degrees Kelvin meters meters nt/sq meters kg/cu meters degrees Kelvin
290.36468 20.766498 22175138 41866.148 .3064000 05 .10000C0O Ok  ,1603978 Ol- .217200C 03
288.81070 Lo.355209 2h2, 00459 47108.296 3164000 05  .8557217 03  .1370001 Ol .2176054 O3
330.36560 48.105667 262,88278 51592, 347 .3264000 05 .7325066 03 .1170554 Ol- .218c108 O3
334,51089 54, 224269 258.55648 55932.187 3364000 05  .62724h6 03 .l000MB4  0l- .2184163 03
339.43869 30.816047 25k 45208 6011k, 148 .3L6ko00 05  .5372898 03  .85541k1  oOp- ,2188217 O3
328.10589 55.508588 238.15919 65105.547 .3564000 05 4603895 03 7316263 02~ 2192271 03
333,09668 13.910879 218.05169 70373.898 .366400C 05  JBohb27h 03 ,6259631 02~ .2196325 03
263.82138 5h. 381446 210,59829 T4878.595 JT6L000 05 3383709 03 ,5357393 02~ .220038C 03
279.66458 64.996559 208.21719 79168.898 ,38640CO 05 .2902301 03  Ju5B673L  o2- .opokbzk 03
294 ,59338 91.706999 208.,93289 83243.593 .3064000 05 .2hg9o202 03 .3928237 o2~ .2208488 03
299.68167 125.85369 212,67819 86702.132 LBOBLOCO 05  .2137321 03 .3365396 02- .2212543 O3

Jdaekcoo 05 ,1835045 03 L,2854153 02~ 2216597 03
Je6hcoo 05 L157TR66 03 .2hls31g 02~ L22WThin O3
JL3ehicco 05 ,1359248 03 ,2071k3T 02~ .22B6CkT O3
JAb6lhcoo 05 .117h197 03 .1759688  02- .232u682 03
JLs6hcoo 05 1016835 03 ,1LhoBolB  o2-  .2363318 O3
Lh6hooo 05 .8826577 02 .128022h o2~ .2401953 O3
L6000 05 LT6B0M36 02 ,100bhel  Op-  .ohbhBo2 03

100 Ji86kooo 05 L6700262 02 ,9369423 03~ .2L01363 03
Jhadhcoo 05 .5860218 02 .80bL393 03~ .253702Lk O3

.5064000 05  ,5138202 02 6926204 03~ .2584L85 03

% .516kc00 05 ,b51561k 02 .598537h  G3- .2628352 03

/ .5264C00 05 3971945 02 ,528L795  03- .261838k O3

80 Al .536hkco0 05 ,34gR161 o2 LE6MIBE  03- ,2608L15 O3
5uEhcoo 05 L3068940 02 LLi1lk6he 03- .2598kLE O3

.556kcco 05 ,2695780 02 .3628259 03~ .2588L77 O3

.5664000 05 .2366912 02 .3197815 03~ .2578618 O3

576000 05  .2077214 02  .2817ik0 03~ .2568680h4 O3

.586kco0 05 ,1822136 02 .24BO6T8 03~ .2558990 O3

60 \ 5964000 05 .15976Lk3 02  .218342k  03- .25L0176 O3

T .606hco0 05 ,1399718 02 .19294Lk 03~ .2527358 O3
= 6164000 05 L122M605 02 L1710147 03~ .2hoh715 03
~ .626k000 05 ,1069561 02  .1513L431  03- 2462073 03
= w 636400 05 .952h093 01  .1337218 03~ .ohookl 03
) / i LGh€hooc 05 8115300 01  .1179595 O3~ 2396788 03
w 40 6564000 05 7043782 01  ,10L001T 03~ .236119% O3
. 66§hooo 05 ,6109125 01 .9161846 Ok~ .2323027 O3

6764000 05 ,5282436 01 8054392 Ok~ .2284860 03

.686L000 05  LLU556648 01 7065775 Ok~ .2246694 O3

6964000 05 ,39208235 01 ,6184899 Oh- .2208527 03

ST064000 05 .3365729 0L ,53883L9 Oh- 2176114 O3

20 5 <T264h0cO0 05 .288L390 01 .b653130 Oh- .2159568 03
Rl L7264000 05 .2469075 01 LLO13893 Ok~ .21k3022 O3

RADIOSONDE \4 J736k000 05 .2111117 01 3458677 Oh- 2126476 O3

LTH64000 C5  ,1802636 01 2976941 Oh- .2109930 O3

@a LI56kC00 05 .153830k 01 ,2550018 Oh- 2101757 O3

\ LT664000 05 1312049 01 ,2180589 O .2096207 03

Q T -T764000 05 ,1118589 01  .1864L000 Oh- .2000657 O3

160 200 240 280 wiND .782000 05 .9532087 00 ,1592791 Ok~ .2085107 O3

o .79640CO 05  .B122%319 00  L1358467 Oh- ,2082995 O3

TEMPERATURE (°K) (m/sec) 8064000 05  .6920720 00  .1156525 Oh- .208LT56 O3

LEGEND LB16k000 05 .569T9k2 00 .98LTTE8  05- .2086512 O3

. gzg:ooo 05 . 2022259 C0  .8386932 C5- .208B260 O3

5m /sec 50m c 8364006 05 LL286WTO 00 .T132757 05~ .20936°1 03

— I/ A /se L8LEO00 G5 L3657261  0C  L6OSMLMSO  05-  LP10kLks1 03

or less NORTH .B564000 05 .3123110 00 .514372Lh 05~ .2115280 O3

-R66LO00 05 .2669252 00  LL43T383L 05- 2128100 O3
l 10m /sec 4
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FIGURE 20
6 DECEMBER 1962, 0032 EST, WALLOPS ISLAND, VA.

WIND DIRECTION WIND SPEED TEMPERATURE HEIGHT
degrees m/ sec degrees Kelvin meters
2L8.97470 T1.465309 2l , 66299 43146.937
259,568279 82.278358 259, 48867 48478,1L8
257.88967 103.08649 265.55178 53019.250
250.40109 122,64289 2l7.70709 5739k ,699
271.84619 91.785987 262.91629 62650, 347
212.86879 87.717720 210.57238 68162.734
18,72L4060 20,152278 217.48979 72900.132
348,64187 202.72158 184,07159 T7840.836
132.55758 339.43707 93.948997 82529.546
272.95788 385.39788 327.72747 86532.296
100
80 DATA QUESTIONABLE
$ |
~ 60
£ B
-
& M
T 40 ,/ TM
HASP SONDE T
PR
, e
RADIOSONDE =]
0
160 200 240 280
TEMPERATURE (°K) WIND
(m/sec)
LEGEND
) 5m/sec  A___ 50m/sec
]
or less NORTH
| 10m /sec

HEIGHT PRESSURE
meters nt/sq meters
2604670 05  .2000000 Ok
L2TOMET0 05 L1709929 O
2604670 05 L1h63812  O4
2904670 05 L,125W708 o4
3004670 05 .1076817 O4
J10LETC 05 .9252830 03
3204676 05 LT960349 03
L3304670 05 .6856570 O3
BLOWETC 05 .5912771 03
35046706 05 L5104778 O3
L360L6TC 05 JLL12218 03
.37Ck670 05 .3817895 O3
.3804670 05 3307277 03
.3904676 05 .2868072 03
book6Tc 05 2489863 03
JLiok670 05 .2163815 03
JL20u67¢ 05 .1882h2k 03
AL30u670 05 1629311 03
LLokeTc 05 J1hogk2l 03
JAL504670 05 .1248333 03
LB0h670 05 .1091867 03
JL7ck670 05 L95684529 02
LBoks70 05 .83%390687 02
Look676 05 L737002T 02
.500k670 05 6479087 02
.510L670 05  .5699818 02
5204670 05 5017729 02
5304670 05  Lbhoolio o2
L5UOk6TO0 05 L3891117 o2
.5504670 05  .3418705 02
5604670 05 .2997563 02
LSTORETO 05 2622805 02
.5804670 05 .2202788 02
.590467C 05  .2006179 02
.600L6T0 05  .1758143 02
6104670 05 L1543129 02
.6204670 05 L1356L3L o2
6304670 05  ,119263h4 02
L6hOU6T0 05 .1045592 o2
. 22&220 05  .9100528 01
05 .7912295 O1
.gohss 05 .68235 5 01
6804669 05 .58LETB0 01
6904669 05  ,hg93062 01
-TO0k669 05  .h26T132 O1
JTIOMG69 05  .365068L 01
LT2Ok669 05 3126745  O1
L7304669 05  .2679781 1
-72+$2§§ 05 .2201380 O1
.15 05 .19k93k0 01
LT604669 05 .16493T9 01
TI04669 05 .1387493 01
TB0L669 05  ,1158476 01
LST90H669 05  .9526619 00
.Boou6Ee 05  .T6L186T 00
8104669 05  .5936266 00
8204669 05 LLb16T10 00
8304669 05 .3203313 00
Buolb69 05  .264ko35 00
8504669 05 .2257515 00
8604660 05 .1995179 00

DENSITY TEMPERATURE
kg/cu meters degrees Kelvin
3237460 01~ ,215220C 03
2745953  0l- .2160h18 03
2332207 Ol- .2186635 03
.1083436 (01~ .2203853 O3
.1689032 01~ .2221071 03
.Asko17s  O1- ,223828¢0 03
.1229550 Q1= ,22555C7 G3
.1051037 O1- ,2272725 0%
.8o9o5u8L  cp- ,22899L3 03
LT70827h 02~ .2307161 03
.6613148  02- ,232u379 03
.568028k  02- .2341597 O3
.Legu66eT  o02- .235881L 03
L205280  02- 2376032 03
3624479 02~ .2393250 03
.3127353 Oe- .2hiok68 O3
.2701365 02- .2Lko768€ 03
.2335919 02~ .2hlkgoh 03
.2014796 02- .2471651 O3
1739972 02-  .2W99L61 03
.1505138  02- .2527270 O3
.130h119 02~ ,2555079 03
L1131749 02~ .2582888 03
.9865980 03~ 2602477 O3
8629041 03~ .2615829 03
7552638  03- .2629181 03
.6615231  03- .2642532 03
.5801310 03- ,2654398 03
.5186698 03- .2613614 03
4629208 03~ .2572831 03
JLaghshe 03~ ,2532047 03
3667791 03-  L2491263 03
.3200282  03- .2495939 03
.2768137 03~ .252L877 03
2308406 03~ .2553816 03
.2081503 03- .2582755 03
.1809k00 03~ 2611604 03
.1603281  03- .2591526 O3
1459073 03~ 2406570 03
1323047 03~ 2401613 O3
.1195027 03~ .2306656 03
A07h826 03~ ,2211699 03
.9622920 Ok ,21167h2 O3
.82108%2 Ok~ .2118631 O3
6968768 Ok~ 2133233 03
.5921498 o4~ .22L783h O3
.5037h11  Oh- 2162436 O3
14312238 Ohe. 2164085 03
.3806145 Oh- 2097346 03
.3345894  Ohe 2029707 O3
.2928630 Oh= ,1962069 O3
«2551587 Ch~ ,1894L30 03
.22ho76h Ok~ 1801147 O3
.2062806 Ok~ ,1608935 03
.1870198 © Oh- ,1L16T23 O3
.1688918 Oh= 1224512 O3
.1490566 Oh- ,1032300 03
.92L1337 05~ ,12k1528 03
.5045758 05~ .1825572 O%
.3263930 05~ ,2409617 O3
.2321867 05- .2993661 03

29



FIGURE 21
5 DECEMBER 1962, 2343 CST FT. CHURCHILL

¢ TEMPERATURE HEIGHT HEIGET PRESSUKE DENSITY TEMPERATURE

medIe)gn;E(e:sz wmm?sicPEED degrees Kelvin meters meters nt/Sq meters kg/cu meters degrees Kelvin
02, 58 L41977.500 .2760000 05  .1300000 O  ,2085171 Ol- ,2172000 O3

22?1{25213 3335255 §uo.§u 3 47418.187 .2860000 €5 .1ll2262 Ok 1780873 Ol- .21757hh O3
302.20727 56.672359 250.83938 5208k .37 2960000 C5  ,9519342 03  ,1521635 0l .2179488 O3
311.63467 21.6h2078 262. 77108 56597.25C .3060000 05 L8thothy 03 .1300476 0l- 2183232 03
302.11697 3. 6842117% 261 ,85049 60956.847 .3160000 05  .6979395 03  ,1111814  Ol- .2186976 03
55.2L7146 20.369548 238.45319 66180,3k43 23260000  C5  .5979000 03 .950823hk o02- 2190720 03
127.13758 L2, 8254LT 220,66958 71686.545 .3360000 05  .5123596 03 .813&00@ 02~ .219bLkéh 03
235,76329 15.062839 206,C3039 T6435.148 JSHEODOO 05 LU391932 63 6960575 02~ .2198208 O3
257.03728 3k,519538 187.90699 80773.046 .3560000 05 .3765916 03 .5958280 O0p- .2201952 O3
300.67657 119.71708 208,01059 85273.843 .3660000 05  .3230126 03 ,510190h 02- .2205696 03
301.2189¢ 83.2h9855 198.10629 88936, 648 3760000 05  .277ik2s 03 L369975 02- .2200kho 03

J3B60000 €3 .2378595 03 J3TLL21T  02- .221%184 0%
L3060000 05 .2chzeBh 03 (3200086 C2-  ,2216928 03
060000 05 L1753683 03 .2751216  0R-  .2220672 O3
.4160000 05 ,1506487 03 2350432 O2- 2224416 O3
Jdizbooco 05 .12653L2 63 ,2008L06  O2-  .22L6837 03
43600000 05 ,1115930 03 1704704 02— ,228056Lk O3
L0000 05 ,9635183 02 ,1bS50L1T  Op-  L2314330 O3
4560000 €5  ,8%37308 02 1237006 Q2- .2348077 O3
.L&60000 05 .7220k00 02 ,1057Mb1 O2-  ,238182Lk O3
100 L760000 05 L6281316 02 L906TTH3  03- .2L13201 03
4B60000 05  .5k66085 02 .7822130 03- ,2L3LLo8 O3
bo6ooco 05 LW76e6o2 o2 L6756566 02~ .ohSST06 O3
.5060000 05  Lhaskysk o2 .58L3763  03- .2h7691h O3
.5160000 05  .3628858 02 .5060746 03~ 2498122 03

fE

W .5260000 05 .3173518 02 .L383786 03- .2522027 O3
80 . 5360000 G5 .2779123 02 3799156  O3- ,2548hE6 02
! \°//,4 .5k60000 05 .2L37178 G2 3297495  03- .25Th905 O3
.5560000 05  .214C266 02 ,2B66334  03- .26013LLk  C3
.5660000 05 .1862057 02  .2kS5252 03~ 2627705 OB
ST60G0C O5 L1656052 02 L21973T8 03~ .2625563 O3
P“-,\ L] .5860000 05  .145TO86 02 1934930  03- ,2623L82 o3
—~ §0 Ly SUE000C 05 L12819h7 02 ,1703727  03- .262137C 03
E 44\~ L60600CO 05 .1127792 02  ,1500061 03~ .2619258 O3
el 6160000 05  .9914MIN  C1 ,1333731 O3~ .25897h6 O3
= | 626000 05  .8699873 Ol  .1190908 C3- 2545030 03
o .6360000 05 7616766 0L  .1061290 O3- .2500314 O3
= ,/"‘ /8 L6L60GCO 05 .6652800 01 9438551 oObe .2h55508 03
T AQ —_— .6560000 05  .57966kT 01  ,8376431 Ok~ 2410882 O3
LB660C0C 05 .50%8653 01 ,7h02L6Q O~ 2371352 O3
6760000  ©5 4370626 01 .6509864 Ok~ 2338953 03
6860000 05 .3763615 01 ,571h909  Obe .23G663L 03
_4 .6060000 05 .3269279 Ol ,5008033 Oi .227h2T5 CZ
.7060000 05 L.2818931 oL L L38B0LSS  Ou~ 2241617 G3
20 .7120000 05 .2255500 o1 .382&520 gﬁ- .2209558 03
LT260000 05 .2082973 0L ,3322162 - 21843kl 3
RADIOSONDE .736000C 05 .1785787 01  ,2880511 O~ ,2150323 03
LT46000C 05 .1528386 €1 2493629 Ohe ,2135303 O3
.7560000 05 ,1305801 Ol 2155221 O4~ ,2110762 O3
0 .7520000 05 .1&23&8} o1 .12626h3 o~ .208263c 03
«T760000 05  .9467931 00  ,1620010 Ob~ ,2036081 O3
160 200 240 280 winp, 7660000 05  .BozoBle 00 .1LOM517  Oh~ .1589532 0
TEMPERATURE (°K) M/SEC <7960000 05 6768652 00 ,12136LL  oOhe ,19L2084 03
8060000 05  .56B88791 00 1045058 Ok~ ,1896L35 O3
LEGEND .glgoooo 05 . 11:773957 00 .871513'1 05~ .1908376 C3
.B26000C 05 .ko17105 ©00 ,71581 05~ ,1955100 O3
5m/sec A 50m/sec 8360000 05  .3304235 00 ,5006081 OS5 .2001864 3
or less .Bhéo0CO 05  .2879266 00  ,LB96hLS 05~ .2048608 O3
NORTH 8560000 05  .2b493h3 00 ,B119720 05~ .2071286 O3
L__ 10m/sec 8660000 05 .2083360 00 .3550499 05~ .gouh2k§ O3
.3760000 05 .1768338 00 ,3054020 05~ .20172G6 Q3
.8860000 05  .149TTO09 00 ,2621780 05~ 1990166 03
30




FIGURE 22
20 FEBRUARY 1963, 1734 CST FT. CHURCHILL

WIND DIRECTION WIND SPEED TEMPERATURE HEIGHT HEIGHT PRESSURE DENSTTY TEMPERATURE
degrees m/sec degrees Kelvin meters meters nt/sq meters kg/cu meters degrees Kelvin
262.60537 43.649078 231,49218 L2507,648 .2907000 05 .1230000 O4% ,2007083 Ol- .2135000 03
275. 74258 43, 370437 24k, 15739 L8028, 449 .3007000 05 .10k9980 O4 ,1702653 Ol- .214B8389 O3
286.31298 76.299484 2k0,30319 52744 ,500 J3107000 05 .8972328 05  .1uhs9k6 01~ 2161779 O3
254.90879 75.013313 2k6,50650 57296.250 J3207000 05 7674885 03  .1229242 Ol- .2175168 O3
257.16519 83.688209 235.64189 61691.097 .3307000 05 .657T167% O3 .1046107 Ol- .2188557 03
283.97580 82,753585 229.145658 66965.843 .3ho7000 05 .5632642 03 .BO11T60 02- .22001947 O3
268.59268 L1, 507049 236.89219 72513.195 .3507000 05 .h8325%2 03  .75996#4 o~ .2215336 O3
273.20639 64814689 223,62619 TT263.539 .3607000 05 4150106 03 .6iBT252 O~ .2228725 03

3707000 05 3567466 03  .5543195 02- .2242115 03
.3807000 05 .3069531 03 k741181 02~ .225550F 03
.3907000 05 2643569 03 4059146  O2- .2268894 03
.bootooo 05 .2278827 03 .3478564  02- .2282283 03

100 —-— 107000 05 .1966206 03 .2983853  02- ,2295672 03
.L2o7000 05  .1698006 03  .2561808 02- ,2309062 03
A307000 05 L1M6TOWT 03 .2196943  O02- .2327822 O3
JALotooo o5 1270763 03 .1883275  02- .2350763 O3
JAs5071000 05 ,1101657 03 .16168B1 O2- .2373TOh 03
4607000 05 .956L090 02 .1390266 02~ .23966L5 03
80 A 707000 05 L831M666 02 L1197187 02~ .2419586 03
4807000 05 L.7238067 02 ,1032931 02- .24hk1234h 03
| L907000 05 .6303553 02 9025898  03- .2433062 03
‘m‘_ .5007000 05 .5487370 02 .7883708 03~ .2424889 03
5107000 05  Ju774843 02  .6883218 03- 2416717 O3
.5207000 05 4153059 02 .600719h O3~ .2koBskhk O3
—~ 60f- .5307000 05 .3611416 02 .5226069 03- .2407hE8 03
g .ShOTO00 05 .31L1710 02 L4520768 03- 2421096 O3
- .5507000 05 .2735351 02 ,3914005 O3- .243k725 03
= 1A 5607000 05  .2383hkok 02  .3391550 03~ .24L8353 03
IT) 5707000 05 .2078575 02  .20L1298 03- .2461981 O3
W / ke | .5807000 05 .1812616 02 .2581718 O3~ .24L5937 03
T 40 .5907000 05  .1578943 02  .2271910 O3~ .2k21216 O3
.6007000 05  .1373506 02 .1996698 03~ .2396h4g4 03
6107000 05 ,1193125 02 .1752553 O3- .23T1T73 O3
.6207000 05 .1035106 02 .1533240 03~ .2351976 O3
6307000 05 .8971970 0L  .1335623 03=- .23h02hk9 03
\ L6LOT000 05  LTTTL385 Ol ,1162722 03~ .232852% O3
20 6507000 05 6726877 O1  .1011542 03- .2316797 03
6607000 05 .5818753 01  .8794353 Oh- .230507L O3
RADIOSONDE 6707000 05 .5030152 01 .T632637 Ob- .2295962 03
6807000 05 LLh349217 01 .6561099 Oh= 2309366 O3
.6907000 05 .3763795 O1 .5645184 Oh- 2322769 O3
N .TO0T000 05  ,3260031 01  .LB61551 Oh- .2336173 03
0 .7107000 05 .28260k1 01  .higok65 Oh- ,23495TT O3
160 200 240 280 WIND .7207000 05 .2452096 01  .3615225 Ohe 2362081 O3
TEMPERATURE (°K) .T307000 05 .2127892 01  .3150047 O4- .2353372 03
(m/sec) .7h07000 05 1844533 01  .2763365 Oh- .2325046 03
LEGEND LTS07000 05 ,1596219 01 .24k20k25  Ob- .2297519 O3
.7607000 05 .1378956 OL .2116707 O4- .2269593% O3
; 5m/sec A 50m /sec .T707000 05 .1168918% ©01 .1848115 Ok~ .22M1BE7 O3
or less 7807000 05  .102406T 01 .1602619 Ok~ .2226160 O3
NORTH

£t 10m/sec
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FIGURE 23
20 FEBRUARY 1963, 1847 EST, WALLOPS ISLAND, VA.

WIND DIRECTION WIND SPEED TEMPERATURE HEIGAT HEIGHT PRESSURE DENSITY TEMPERATURE
degrees m/sec degrees Kelvin meters meters nt/sq meters kg/cu meters degrees Kelvin
263.11258 80.682609 273.56659 42865.187 ,2705400 05  .1700000 O4  .2732550 Ol- .2167H00 03
265.66339 84 451606 282.37439 47969.898 2805400 05 .1456068 O ,2302281 Ol- 2203340 03
269.63528 91,402267 267.79379 52329,097 2905400 05  ,1250327 C4  .lghs2hl Ol .2239281 03
240,19299 37.6194h49 222.63978 56531.949 3005400 05  .1076315 O4 1648063 01- .2275222 O3
246,00149 78.274139 233,32418 61522.949 .3105400 05 .9287L27 03 .139998LF  0l- .2311163 03
267.05758 102.42919 254, 66459 66767.148 .3205400 05 .8032656 03 .1192299 Ol- .2347103 O3
314.19027 30.18L500 205.86940 T1267. 734 3305400 05 .6963062 03 ,1017950 Ol- .2383044 03
272.62970 97.967979 247.11109 7592k . 093 .3hoskoo 05 L6049082 03 .BT711931 02~ .2k18985 03
159.61169 68.393989 201,14839 80321.648 .3505400 05 .5266217 03 JTW73405  02=  .245L926 03
252,52330 60.476368 216.76379 8Lo72. 484 3605400 05 Lbsobllo 03 .6ho5532 02~ 2490866 03

3705800 05 LL01STYT O3 .5536767 02- .2526807 03
3805400 05 .3517105 03 JL7812a7  02- ,2562748 03
.3905400 05 ,3086161 03 4137352 O2- .2598688 03
lhooshoo 05 .2712995  ©3 3587465 O2- 2634620 03
Lioskoo 05 .238921F 03 .3116802 02- (2670570 O3
JAeosho0 05 L2107735 €3 L2713091  O2- 2706511 03
L3oskoo 05 ,1862418 03 .2368948 02~ .2738923 03
100 Jhoshoo 05 L1647560 03 .2082535 02- .2756177 O3

Jbsoskoo 05 L1458660 03 1832292 Op- .27T3h32 O3
4605ko0 05 .12924h3 03 1613461 02- .2790686 O3
b7oskoo 05 L1146063 03 .1421932 02~ 2807940 O3
.W8oskco 05 ,1016957 03 .1255938 02~ .2820931 03

N Jhooskoo 05 .9020333 02 .1127375 O2- .2787483 03

80 . .K | .5005400 05 ,7989696 02  .1010692 o02- .2754035 O3

- .5105400 05 .T066601 02  .9049115 03~ .2720587 O3

.5205400 05  .62k0913 02  .B8091260 03~ .2687139 O3

< .53C5400 05  .5496276 02  .7364510 03~ .2600057 O%

M_ .5k05k00 05 LL1B17213 02 .6732833 03- .249262C 03

> .5505k00 05  .h197763 02  .613132h 03~ ,2385183 O3

60 __ Al .5605L00 05 3634995 02  .5559767 O3- 2277747 O3
z ( .5705k0C 05 .3133113 02 .L878170 03- .2237573 O3
2 5805400 05  .2698985 C2  .L4162423 03~ .2258081 03
= \ AllL 5905400 05 .2328390 02  .3557175 03~ .2280388 03
T > .6o05kco 05 +.2011547 02 L30hLSLO  ©O3- .2301795 O3
o /| 6105100 05  .lThcR52 02 .2609656 O3~ .2323203 O3
o P .6205400 05  .1508088 02  .2231111 03- ,2354852 O3

\

6305400 05 .1309805 02 .1904848 03~ .23055L45 O3
LBhoshoo 05 L11kO345 02 ,16307063 03~ .ob36239 O3
.6505400 05  .9951336 €1  .1399669 @3~ .2h769%2 03
.6605400 05 ,8703768 01  .120h413 03~ 2517625 03
.6705400 05  .T620777 Ol  .105542C O3~ .2515545 03
6805400 05  ,6652808 01 ,9628628 oOh~ 24071286 03

HASP SONDE /
)]

feee £

20 .6905400 05  .57T71790 01 .B7uT527  Ob- .2298706 03
-7005k00 05 L9717 01  .7910650 Oh- .21G0286 03
RADIOSONDE .7105k0C 05 k253410 a1 STILTTHT Ok~ L2081867 03
<7205L00 05  .3629558 01  .59L1173  Ob- . 2128334 03
.7305L0C 05 3112613 o1 LLUBoik3s o . 2216905 03
0 .Thosko0 05 ,26855%5 o1 . Los815k  ou- .2305475 03
160 200 240 280 ‘w/n\u) '7285200 05 .2330087 Ol .3390765 Oh- .230h0k6 3
o -7605400 05  .203080% 01  ,2876902 Ok~ .2k 0
TEMPERATURE (°K) (m/sec) LT705H0C 05 .17679%9 oL .2617?86 Oli- .esgggﬁ og
LEGEND 7805400 05  ,1529503 OL .2360826 ok~ ,22LBUGE O3
. ggggﬁgg 8? . El&ml o1 .2132385 g:- 2143977 03
. 1120713 01 .191khe2 - .2039458 O
L 5m/sec A 50m/sec .B105400 05  .9520050 00 1624230  Ok- .20133955 o;
or less NORTH .8205L00 05  .8101413 00 .1354577 Ok .2083605 O3
l .8305500 05  .6916559 00 .1133812 Ok~ 2125236 03
[ 10m /sec Bhoshoo 05 .5923419 00  .9523534 05~ 9166868 03
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FIGURE 24

28 FEBRUARY 1963, 1548 CST FT. CHURCHILL

WIND DIRECTION WIND SPEED TEMPERATURE HEIGHT
degrees m/sec degrees Kelvin meters
262,00698 43,808818 241.95939 LohsT.347
265.68618 5L4.826538 238.57479 4B8063,000
270.27807 148.54609 26k4.38278 57Ul 06
227.91558 100,64650 2lt3.20858 67609.046
296.37478 103.547199 222.15139 13349.937
119.05209 51.014370 212.26008 78287.843
196.22k0C 98.051k452 218.47589 83003.148
91.258529 172.84658 170.39279 £7487.484
100
; <\\‘~\- ‘Q:il
~ 60 \ v/
£
o~ GRENADES 4 & 5
5 OMITTED 1 A —
= \
w
T 40
20 ‘\\\
RADIOSONDE %
0 N L
160 200 240 280 WIND
TEMPERATURE (°K) (m/sec)
LEGEND
1 5m/sec A 50m/sec
|
or less | NORrTH
1 10m /sec

HEIGHT
meters

3336000
. 3436000
+ 3536000
3636000
. 3736000
. 3836000
. 3936000
4036000
4136000
4236000
4336000
436000
4536000
.L636000
4736000
k836000
436000
5036000
.51360CC
.5236C0C
-53360C0
.5L436000
.55360C0
.5636000
+ 5736000
.5836C00
«5935000
.6036000
6136000
.6236C00
.633600C
. 6426000
.65360C0
6636000
. 6736000
.6836000
. 6936000
.TG360C0
. 7136000
7236000
.T336CCC
JTL36CCC
.753600C
.763600C
LTT360C0
.7836C0C
.T93600C
8036000
.8136060
.8236000
.8336000
8436000
.85360CC
.86360C0
8736000
.8836000

PRESSURE

nt/sq meters

. 6200000
.5308386
.b55L330
. 3914702
.3371L86
. 2909064
.2514635
2177547
.1888917
.1641322
Jlho728L
.1240899
.1078519
+ 9370995
8139702
- TOT0093
.61L46528
5352989
. 46E9002
.LoT68739
.3568511
. 3126752
. 2TL3666
.2h10gk3
.2121523
.1867406
.164228€
.1bL 2873
.12663%6
.1110367
.972548¢0
8509351
Tuz7282
.6463173
5662602
Le31009
1285489
. 3716488
.3215505
277630k
.2391312
. 2055812
.1765C26
.1513311
1295699
.1107912
9472337
.8106761
.69L5027
5955634
.5104408
4352889
.368chok
.3082299
+2553959
2100200

03
03
03
03
03
03
03
03
G3
03
0>
%]
03
02
02
02
02
o2
02
ca
o2
02
02
02
02
o2
02
02
ca2
02
ol
23
0l
0l
0l
0l
0l
01
oL
o1
ol
o1
oL
01
o1
o1
00
00
00
00
[0.0]
00
00
Co
[00)
oo

DENS ITY TEMPERATURE

kg/cu meters degrees Kelvin
.9972211  O2- .216600C 03
Blogbzh 02- .2193875 03
7141151 02~ ,2221751 03
6062425  02- .22h0626 03
.5157281 02~ .2277502 03
L4396118  02- .2305378 03
3754665 02~ .2333253 03
.3212065 C2- .2361129 03
2754572 02- .2389005 03
.2365903 02- 216880 03
.2059708  O2- .2hihikh 03
1795226 O2-  .2LOB106 03
.1564230 02- 2402068 03
L1362547  C2- 2396030 03
.1186506 02~ .23899%92 03
.1028902 02~ .2393918 03
.868L3913 03~ .2k21k2g  C3
,7615113 03~ ,2LL8oko O3
.6568293  03= .2kT6L51 03
5674876  03- .2503962 03
4911023 03~ .2531472 03
256810 03~ .2558%83 03
.3695541 03~ 2386454 C3
.3213207 03= .261LCOs O3
L27980%2  03- .26L1515 O3
2478616 03- 2624748 03
.2197251 03~ ,2603917 03
L1046020  03- .2583087 O3
.1721889 03~ ,2562256 03
.152211k €3~ 251426 03
1344208 03-  .2520595 03
.1185926 03~ ,2409765 03
.1045219  03- .2478935 03
.9202692  Ohk- 2458104 O3
B809k126 Ok~ L2U3T273 O3
LT1kk335  Oha 2hOWSWY 03
.6305248 k- 2367862 03
.5554111  Oh- ,2331183 03
.L8828u3 Ok~ ,2204503 03
4283968 ok~ .225782h4 03
L3T50k62  Ou- 2221312 03
.3253614  Oh- 2201281 03
.2819057 Oh- ,2181249 03
L2l3gh27 Ok~ 2161218 03
.2108180 Ok~ 2141187 03
.1817609  Ob- 2123552 03
.1584418 Ok~ .213673h 03
.1313666 Ok~ 2149916 03
.1118551  Ok- ,2163098 O3
9533916  05- .2176281 03
8284639  05- .2146h95 03
.T436367  05- .20%39271 O3
6636455  05- ,1932046 O3
.5884540  ©5- ,1824822 03
.5180250 05~ 1717597 O3
.L3LoB8T  05- .1685545 03
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28 FEBRUARY 1963 1711 EST, WALLOPS ISLAND, VA

FIGURE 25

WIND DIRECTION WIND SPEED TEMPERATURE HEIGHT
degrees m/sec degrees Kelvin meters
232.42788 5.897457 257.57629 3714k ,296
246,15889 30.189699 238.73149 L2o62.847
271.00738 89.221633 302,53408 46258.250
.26488 75.514892 254 ko720 5031k, 04T
201.54100 36.999607 280.00747 55151,000
262,58889 T7.385620 223.14878 62319.238
248.51348 65.757266 183.39270 69056.632
313.18399 3h.554256 239.66099 73325.132
159.90309 280.56689 101.17469 76917.
22.31157 146, 54379 130.91799 8027h. 734
100
60 ! _
DATA QUESTIONABLE
60 All
£
-
I
9 @
wl
T 40
20
RADIOSONDE t
1
o ‘
160 200 240 280 WIND
TEMPERATURE (°K) (m/sec)
LEGEND
1 5m/sec A 50m /sec
: |
or less NORTH
L 10m /sec

34

HEIGHT
meters

.2L38370
2538370
.2638370
2738370
.2838370
2938370
3038370
3138370
3238370
3338570
3438370
3538570
3638370
3738570
3836370
3938370
4038370
4138370
4238370
4338370
k28370
4538370
4638370
L738370
4838370
.Lo38370
.5038370
.5138370
5238370
5338370
5438370
.5538370
5638370
5738370
.5838370
.5938370
.60%8370
.6138370
.6238370
.6338370
6438370
.6538370
6638369
.6738369
. 6838369
6938369
. 7038369
7138369
7236369
7338369
.T438369
. 1538369
. 7638369
.T738369
. 7838369
7938369
.8038369

05
05
05
05
05
05
05
05
05
05
05
05
c5
05

PRESSURE

nt/sq meters

. 2600000
.2231400
.1918978
1653592
L7677
.123496L
1070237
.90915L6
.8080890
.TOoLOOU2
6143538
5369974
701317
100641
. 36094TL
.3155L62
-2752930
2396693
.2085724
.1823906
.1607282
126148
1270433
.1155315
.100818L
8906867
7827057
6669251
.60LL756
5332869
716423
1178348
3697095
.3250h0L
.2862708
.2504010
. 2180777
.18904¢5
.1630821
.1kook27
1197598
.1019659
8641358
.T287357
6113450
.5115676
4307313
3666716
<3151TTT
« 2729977
.2341850
.19k3520
.1532051
.1141682
.8Lasko8
6361263
.u887637

DENSITY

kg/cu meters

.1115021 Ol-
.3485163  01-
.2956270 Y-
2516469  O1-
2145162 0l-
.1832h02  Cl-
.1568378 0Ol-
.1345002 O1-
.1155675  Ol-
.0U8325  O2-
.857932k  02-
.Th118hkg  O2-
Hhabshg 02
.5593278  02-
Lo73676 O2-
4hikg7s 02
23911965  O2-
.3450816  O2-
.2982760 2~
255077  O2-
2043421 02~
1717803  O2-
.1b72516  Ge-
L1367726  02-
1266517  Ge=
.1168008  02-
.1070200 02~
.9001368  03-
LT935621  03-
JE86Lo5h  03-
L5950kl 03-
.5233178  03-
L7663k 03-
32926l 03-
.3920820 03~
.3539928 03~
.3185506 03—
.2856484 03~
.2550416  03-
2249607  03-
1977676 03-
1732286  03-
.1511565 03
L1313640  03-
J1136736 03«
.9lol836  Oh-
LTh69892 Qb=
.5967h1L Ok
483179k O~
L006173 Ob-
Q102727 Ob-
Jh223s537 O
4383239 O4-
3777198 Ob-
22571158 Ohe
.1801425 Ol
.1312008. O4-

TEMPERATURE
degrees Kelvin
.2201200 €3
.2230555 03
.2259906 03
.2289259 03
.2318612 03
.2347965 03
2377318 03
L2U066TL 03
2h3go2l 03
.2u65378 03
2hoh731 03
2524084 03
.2553437 03
.2566500 03
.2528217 03
2489963 03
2451649 03
.2k13335 03
2436109 03
.2588186 03
Lo7H0264 03
.2800341 O3
.3010461 03
.2891848 03
2773235 03
.265L623 03
.2547055 03
.2600840 03
2653725 03
L2706610 03
2759496 03
2781617 ©3
.2702296 03
.2622976 03
.2543656 03
.2b6h335 03
.2385015 03
.2505€95 03
2227684 03
.2168€76 03
.2109668 0%
.2050660 03
.1991652 03
.193264L 03
.1873636 03
.18T70k1 03
.2008863 03
.21ho685 03
.2272507 03
L23THOBT 03
.1988587 03
.1603138 03
.1017688 03
.1053012 03
L11h1620 03
.1230227 03
.1297838 0%



FIGURE 26
8 MARCH 1963, 1801 CST FT. CHURCHILL

WIND DIRECTION  WIND SPEED TEMPERATURE HEIGHT HEIGHT PRESSURE DENSITY TEMPERATURE

degrees n/sec degrees Kelvin meters meters nt/sq meters kg/cu meters degrees Kelvin
260.64889 61.721878 250.75329 Loz17.437 .3336000 05 .6200000 03 ,9972211 O2- ,.2166000 O3
268.32989 79.007347 257.60409 47971.398 2436000 05 .5310311 03 .B8393465 02. .2204128 . O3
270.38507 104,85550 257.69119 52821.597 .3536000 05 .U560605 03 .7085906 02~ ,2242256 O3
262.97647 104.81910 25843267 57512.750 .3636000 05 .3926991 03  .5999428 02- .2280385 O3
265.70349 68.10T749 256. 77227 62055.097 3736000 05 3389957 03 .509%811 O2- .2318513 03
273. 74368 70.241676 233.70109 67513.382 .2836000 05 .2033526 03 4336652 02- 2356642 O3
306.804T7 111.20809 23148858 73290.437 3936000 05 .os4l562 03 (3701752 02« L2394T70 O3
187.57319 40, 743816 220.895k49 76275.937 .Lho36000 05  .2212232 03 L,3167852 02- .2432899 03
346.53317 171.06559 21.0.96269 83051.187 L136000 05 .1927580 03 L271TE4T. 02 2471027 O3
172.36470 96.968605 1688.12139 87622.734 4236000 05 .1683120 03 .2337962 02- .25080U8 03
3Lk2,01950 306,11908 225.62030 91531.937 A336000 05 L1WT16TT 03 .203h25 02-  .2520165 03
Ah36000 05 1287680 03 L1T71553 02- 2532282 03

A1536000 05 .ll27452 03 ,1543729  02- ,25L4L4399 .03

L636000 05 .9878261 02 .13h614O  O2- ,2556516 O3

LM736000 05 8660679 02 L11TMEM9 02~ ,2568632 03

4836000 05 .7597292 02  L,1027431  02- .2576110 03

4936000 05 LG6664TH 02 ,9014BT2  03- .2576290 03

.5036000 05  .58Lo9k7 02 ,7910156 03~ .25T64TO O3

5136000 05  .5133638 02 . 691;10918‘ 03- .2576649 O3
099

100 l .5236000 05 4505216 02 . 03~ .2576829 03
| TEe o w2 e o gm0
o5 347033 02 .Le&grer 03- .2579343 O3
DATUM QUESTIONABLE .5536000 05 .3046302 02 L4112027 O03- .2580924h 03
AL
ML
A |
Alll |
AL

S~ .5636000 05 .267hh10 02  .3607822 03~ .2582504 O3

\ 5736000 05  .2348207 02 .31658%2 03- .2584085 O3
80 5836000 05 ,2061784 02 .2782755 03- .2581229 O3
.5936000 05 .1810079 02 .2L4hEh96 03~ .25T75Th O3
6036000 05 .1588871 02 .2150563 03~ .2573919 03
6136000 05  .13944oh 02 ,1890154 O3~ .257026% O3
6236000 05 .1223354 02 .1668198 03- .2554835 03
.6336000 05 .1071660 02 ,1485928 03=- .2512567 O3
6436000 05  .9367090 01 L,13210%32 03~ .2470208 03
6536000 05 .8168868 01 .117210% 03- .2i28030 03
.6636000 05 .7107123 Ol .1037827 O3 .2385762 O3
6736000 05 .6168278 0L .9169767 Ok ,2343LoL 0%
6836000 05 .5345280 O1 .T9T9h12 Ok .2333768 O3

™~

60

HEIGHT (km)

6936000 05 4630366 01 .6923553 Oh= ,2329939 O3

40 7036000 05 Lh010297 Ol  .6006269 Ok~ .2326109 O3
JT136000 05  .3472596 01 ,520952Lh O~ .2322279 O3

7236000 05  .3006k11 01 .b517613 Ok~ .23184k9 O3

LT336000 05  .2602208 01 .3918755 Os- .2313407 O3

.Th36000 05  .2250595 01 .3L20679 Oh= .2292151 03

/ LT536000 05 .19k39kg 01 2982265 O~ 2270894 O3

20 7636000 05 .1676850 O1  .2596807 O~ .2249638 03
.T736000 05  .1LLLLBB 01 ,2258305 Ok~ .2228382 O3

RADIOSONDE .7836000 05 .1242607 Ol .1961360 Ok~ .2207165 O3
L7936000 05 1067454 01 .1700916 Ok- 2186373 O3

8036000 05 .9157022 00 173119 Ohk- .2165582 O3

0 .8136000 05 .7844003 00 .127h123 gli- . alhu;(gg 03
40 280 .8236000 05 .6709457 230  .1100504% - L2123 03

160 200 2 WIND .8336000 05 .57285L0 00 .9529817 05~ .200U4197 O3
TEMPERATURE (°K) (m/sec) .Biz6000 05 4876373 00 .B310k52 05- .204u233 03

.8536000 05 .L134672 00 .7222964% 05- ,1994269 O3

LEGEND . 8636000 05 .3%o1320 00 .6255807 05- 1944305 O3

: 8736000 05 .2935277 00 .5398202 0O5- .18gk3h41 O3

L 5m/sec A___ 50m/sec .8836000 05 .o4&BT67 o0 LiL062BT 05~ .1951936 O3

or less .8936000 05 .2090307 00 ,3556051 05- .2047860 03

NORTH .9036000 05 .178 00 .2698326 05~ 243785 O3

| 10m /sec .9136000 05 .1532389 00 .2383612 05- .2239710 03
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FIGURE 27
8 MARCH 1963, 1901 EST, WALLOPS ISLAND, VA.

WIND DIRECTION WIND SPEED TEMPERATURE HEIGHT HEIGHT PRESSURL DENSITY TEMPERATURE
degrees m/sec degrees Kelvin meters meters n‘t/sq meters kg/cu meters degrees Kelvin
157k 61.452530 268.70599 4127k, 347 2861200 05  ,1kooOGG Ok ,21LUES56  Ole .227h200 03

S;Eéggsg 62. 521 '?9 271.26879 L6610.097 .2961200 €5 .1207758 Ok .1824010 01~ .2306805 03
261.49487 65.586547 275.41629 51168.6u48 .3061200 05  .lokhi2k ok ,1554905 01~ .2330410 O3
219.41980 64,513748 240, 00009 55569.847 .31612C0 05 ,9045213 03  .1328493 Ql- .P372016 O3
180.40618 26.251798 231.82708 60863.097 .3261200 05  .7851555 03  .1137541  O1- .2hok621 O3
14, 42779 2k, 552708 220.14679 66l 593 .3361200 05  .6828720 03 .9761163 02- 2437226 O3
29G,04797 20,815719 219.13139 7223k, 046 3461200 05 ,5050L1k 03 ,8303L01 Oz~ .2LE0B32 O3
265.47329 31.611558 213.91780 76220.437 .3561200 05  .516L665 03 7231002  02- ,2502437 O3
206.,19059 129.L7960 199.31849 80953.187 .3661200 05  .bsh3oph 03 L6243k 02— .25350k2 03
338.9C6L9 103.13029 194, 28079 85013.687 .3761200 05  .3980190 03  .skooko8 02~ .25676L7 O3
302.24038 123.67855 236.12199 88816.648 .3861200 05 .3493015 03  .L679969 02~ .2600253 O3

.3061200 05 .3070584 03 4063046 02~ .2632858 03
LL061200 05 .2703634F 03 .3533730 02~ .266546h 03
.b161200 05 .238379k 03 3088784  o02- ,268868) 03
261200 05 .210325h 03 .2720417  O02- 260348k 03
L361200 05 .1856217 03 .2396617 O2- .2608287 03
JLhé61200 05 .1638622 03 2111914 O2- .2703091 03
JLU561200 05  .1h46910 03 .1861522 02- .2707894% O3
661200 05 .1277962 03 L16412h5 02— .27127C5 O3

100 761200 05  .11201k1 03  .1bh5272  Op- 2721803 O3
4861200 05 .9981012 02 L1273288 O2- .2730502 03
.4961200 05 .8826655 02 .1122286 02~ .27hO0C0 O3
.5061200 05  .780928: 02  .9896LL3 03~ ,27h9008 03
| .5161200 05 .6006091 02 .8850k07 O3- .271BLB6 03
5261200 05  .6092001 02 .Bok5269 03- .2638017 03
8G «5361200 05 .535%3250 02 ,7292080 03- .2557548 03
I 5461200 05  LEBABTT 02  .6588956 03~ .2hT7078 03
.5561200 05  .hk0B2hk26 02 .5927655 03~ .2399350 O3
5661200 05  .3548117 02 .5185210 03~ .2383909 O3
»576120C 05  .308106k o2 Lb532003  03- .o%Bh6o o3
5861200 05  .2673140 02  ,3057789 03~ .2353020 O3
—~ 60 = .5961200 05 .2317159 02  .3453393 03~ 2337588 03
£ \ .6061200 05 .20067T2 02  ,3010693 03 .2320148 03
= ﬁ 6161200 05  .1736150 02 .2626802 03- .2302599 O3
= Al 6261200 05  ,1500172 02 .229058% 03- .2281672 03
I0) 6361200 05  .1204582 02  .1994kg70 03~ .2260745 O3
= N .6461200 05 .1115689 02  .1735357 03- .2239818 03
I 40 6561200 05  .9602200 Ol .150762k 03~ 2218891 0%
/ | 6661200 05 .8253689 0L .1306363 03~ .2201113 O3
HASP SONDE / I .6761200 05 ,7090005 Ol .1123262 03~ .2198993 03
6861200 05 .6089808 01 .9657327 Oh- .219687 3 03
# .6961200 05 .5230171 Ol ,8%02110 Ok . 2194753 03
3 Ty 7061200 05  Lkolh38 01 7136376 Oh- ,21926%2 05
20 LT161200 05  .3856251 o1 .6141901  Oh. . 2187362 03
o0 o ek o eBTR Q- 2t o
. 5  .283785 01 456351 - .2166451 03
RADIOSONDE LTH6120G 05 231929 0L ,3029718 Ok~ .2155095 03
7561200 05  .2082605 01  .33816L7 Ok . 2145539 03
.7621200 05 .1781671 01  .201808L Ohk= 2127099 03

0 -T761200 05  .1521521 Ol .2528673 Oh- .2006252 O
160 200 240 280 7861200 05 .129638h Ol  .0186668 Oh- . 2065&3& o;
TEMPERATURE (°K) WIND 27961200 05 .1101958 ©O1 ,1886019 Oh- .203455T7 03
{m/sec) 8061200 05 .93uhi62 00 1624665 Obe | 2003709 03
LEGEND -gégiggg 05 .2280@85 00 -132'8356 ﬁ' .1985211 03

. 05 .6683612 00 ,.1180401 - .197260 0
5m/sec A 50m /sec .8361200 05 .5643328 00 ,1002983 Ok . 1960195 o;
or less Bu61200 05 k760093 00 .8513952 05~ .19NTTL O3
‘ NORTH -8561200 05  .L023631 00 .6978709 05- .2008636 05
L 10m/sec ’ -B661200 05  .3holghs 00 .56318uk  05- .2118658 o
8761200 05 ,2939355 00 L hSOh7Sk 05~ .20p8681 03

8861200 05  .2541386 00 ,37B5765 O5. .o33BTL  0F

36



FIGURE 28

7 DECEMBER 1963, 0811 EST, WALLOPS ISLAND, VA.

WIND DIRECTION WIND SPEED TEMPERATURE HEIGHT
degrees m/sec degrees Kelvin meters
251 .04699 49.156208 225.17968 3408%.,500
266.78720 120.79139 250.57888 3864L,84T
274.32379 130.62210 2h3,76129 43035.796
260,92868 95.027588 258.45147 47755.898
274 ,01498 79.79652k 239.92878 52804, 097
265.85369 10442639 248, 69580 58055.597
247,35418 8L,.380134 239.13909 63433.289
262,06008 85.245559 215.70478 68496437
271.16949 147,49369 236,68159 73204, T34
231,80848 67.915214 22347479 T7866.04
100
80
M
Al
= 60 N g
£ AllL|
% “HL
T 40 >3 y =
~ =
/ -
20 —+—
RADIOSONDE k %
0 160 200 2;;--\‘580 >
WIND
TEMPERATURE (°K) (m/sec)
LEGEND
1 5m/sec A 50m /sec
or less NORTH
L 10m/sec

HEIGHT
meters

.3371160
3471160
«3571160
3671160
J3TTLL60
3871160
. 3971160
hom1160
11160
4271160
4371160
LbT1160
4571160
JA671160
771160
4871160
.LoT1160
.5071160
.5171160
.5271160
.5371160
.5471160
.5571160
5671160
.5T71160
.5871160
»5971160
.6071160
.6171160
.6271160
.6371160
6471160
6571159
6671159
.6T71159
6871159
6971159
«TO7T1159
.T171159
.T271159
.T371159
.TH71159
.T571159
7671159
-TT11259

PRESSURE
nt/sq meters

. 6000000
.5183956
480216
.388548%
.3380882
-2950756
2577956
.2250448
.1962951
1720773
.2ho1077
.1301350
S113TT73M
.9963715
8740130
. 7666611
.6712982
.5866743
-5117097
Lhlishagh
. 3874565
3373267
« 2939739
. 2564433
.2239200
-1955870
-270735h4
.1485009
21297344
-1129253
.9817h32
8517133
.7368373
6355982
.5U660L9
1689100
4025276
3U66127
-2993529
2592765
.2249351
1950275
.1688084
1458590
.12580%9

03
o>
03
03
3
0>
03
03
03
03
03
03
03
o2
o2

BESBBSISRBISIRS

o9
RBRRRR

o1
o1
o1
o1
o1
2]
01
o1
01

DENSITY
kg/cu meters
.8953968 02~
JT89TTO4 02~
6663348  02-
5644600  O2-
14800066  O2-
L104183 o2-
360802k  O2-
3160423 02~
.2781587 o2
.24L0001 02~
.2112820 02-
.1820931  02-
.1572334 02—
.1360180 (2=
.1178769  02-
L1047648 02~
.9307289  03-
8254546 03~
.7308085  03-
.6458400  03=
5590685 03~
1833930 03~
4183948 03~
.3625076  03=
3144030 03-
27527753 03-
2420376 03-
2126223 03~
.1866129  03-
1636348  03-
LL3T9Th 03
1272275 03-
.1122961 03
.9886879 ,O4=
8681987 Ch~
.7539841 Ol
6342033  Ob-
.5353203 Oh-
4533761 Oh=
.3852185  Ob-
.3331150 Oh=
.2023446  Ob-
2561652  Ohe
.2241054 Q-
21957375  Ob-

TEMPERATURE
degrees Kelvin

+2334500
.2286723
234k2h19
.2398115
2453811
.2504752
2489226
2473699
.2458173
2hh264s
258645
. 2489768
2520891
.2552013
.2583136
.25LoLL8
. 2512757
. 2476065
2439373
. 2402682
.2h1hL38
2431132
. 2447826
246521
2481215
.2k75300
.2457529
.2439758
.2421987
2404216
.2378510
.2332206
. 2285942
.2239657
22193373
. 2166633
.2211186
. 2255739
2300292
2344845
.2352455
.232h12p
-2295789
2267457
.2239124

317

03
03
03
03
a3
03
03
03
03
03
03
03
03
03
03
03
03
03
o]
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Figures 29 through 38

Temperature and wind error functions for the rocket
grenade experiment of June 7, 1962, obtained with the

aid of a digital computer.
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LAYER

LAYER

ERROR ANALYSIS  7/JUNE/62  WEST COORD, - 200m
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ERROR ANALYSIS  7/JUNE/62  WEST COORD. - 200m
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ERROR ANALYSIS  7/JUNE/62  UP COORD, - 50m

LAYER
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ERROR ANALYSIS  7/JUNE/62 UP COORD, - 50m
1 NOTE: LEGEND BELOW INDICATES THE —
NUMBER OF THE GRENADE IN WHICH
" THE ERROR HAS BEEN INTRODUCED.
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FIGURE 35
ERROR ANALYSIS  7/JUNE/62  t+ .3 sec
N NOTE: LEGEND BELOW INDICATES THE — |
NUMBER OF THE GRENADE IN WHICH
10— v THE ERROR HAS BEEN INTRODUCED.
2 ot X —
8 — —
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ERROR ANALYSIS 7/JUNE/62 At + ,02 sec

I I | I
1R N o v —]
NOTE: LEGEND BELOW INDICATES THE
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ERROR ANALYSIS  7/JUNE/62 Ar + .02 sec
I I I [
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Figure 39—Graph of 9W/0At vs. layer, for At = ,02 sec (average for 16 firings).
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Figure 40—Graph of 3T/3At vs. layer, for At = .02 sec (average for 16 firings).
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Figure 41—-Dependence of 3T /3At upon zenith angle, for At
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Figure 42—-Maximum temperature errors for the 16 firings, 1960-1963.
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Figure 43—Maximum wind errors for the 16 firings, 1960~1963.
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